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TOXIC EFFECTS OF OVERDOSAGE OF VITAMIN D, 
IN CHILDREN 


ROBERT DEBRE, M.D. 
PARIS, FRANCE 


LITTLE MORE than ten years ago, W. Gerlach wrote: “The time 

has come when the internist must, in cooperation with the pedia- 
trician, determine the effects of vitamin D intoxication in the human 
race.” Since Hess and J. H. Lewis reported for the first time two typical 
cases of disease due to excessive intake of viosterol, more precise know- 
ledge has been acquired about this matter. Similar facts have been re- 
ported in different countries. But since then the concentrated prepara- 
tions have still been given repeatedly for a long period, especially in 
France. Physicians have come to prescribe considerable amounts of 
vitmain for children affected with tuberculous processes such as pri- 
mary infection, pleural effusion or tuberculosis of the skin. 

I had the opportunity to witness the dreadful effect of that therapy, 
especially the death of a doctor’s child who had been literally stuffed 
with vitamin D by his father. 

For all these reasons, I thought that it would be useful, in an im- 
portant meeting of pediatricians, to speak once more about this well 
known disease, a true experimental disease indeed. My present report is 
based on 21 personal cases, some of which were serious, 2 ending in 
death. 


CLINICAL MANIFESTATIONS 


Peculiar manifestations are observed. Anorexia occurs first. Its ap- 
pearance is especially sudden. During a meal the child will refuse all 
food, and the father of one of our patients could point to the date on the 
calendar when this happened. The child refuses all nourishment for days 
and weeks. Loss of appetite may subside for a while, but will suddenly 
reappear. The diagnosis of mental disease has often been considered 
because of such sudden and unexpected anorexia. Anorexia is the main 
symptom. It was present in all of our cases. 

Nausea sometimes appears at the same time. Vomiting occurs some 
days later, and with remarkable suddenness. Though it is rare in the 
beginning, it may occur repeatedly from the first. Its repetition is also 
a special feature of the illness. Some of our patients vomited ten, fifteen 
or more times a day. 
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Thirst is nearly as frequent. Many of our children got up several 
times during the night to drink and urinate. Sometimes this thirst was 
great. A 2 year old child had polydipsia and resulting polyuria of 3 liters 
daily. Frequent periods of intense constipation were noted sometimes 
after short periods of diarrhea. 

Such clinical features are typical. But often many other symptoms 
may be observed, mainly pain. First of all, there is headache. It is frontal 
or occipital and is generally severe. Some children complained of pain 
in different parts of the body, such as the limbs, the trunk, the abdomen, 
the loins or the back of the neck, with a feeling of stiffness. Abdominal 
pain caused mistakes with the most serious consequences. Some children 
had myscular cramps. One child limped because of pain in his feet; a 
roentgenogram showed marked osteolysis. 

If the intoxication is discovered soon enough, the symptoms recede 
quickly. Otherwise, they become rapidly worse, and the appearance of 
these children becomes striking. The child is pale; his wan look and 
sallow complexion strike one at first sight. The pallor is not always 
connected with a reduction in hemoglobin or anemia. The child loses 
weight quickly because of the loss of subcutaneous adipose tissue and be- 
cause of dehydration. One of our children, 7 years old, had lost 11 pounds 
(5 Kg.) in two months. The skin is remarkably dry, as are also sometimes 
the tongue and other mucous membranes. 

Meanwhile, the child loses his animation and becomes irritable and 
depressed. Finally, lying on his side, he becomes indifferent to his sur- 
roundings and falls into a stupor. In 2 cases, heavy and deep breathing 
was noted. 

In spite of such alarming symptoms, no meningeal signs (no stiffness) 
or visceral trouble can be found. 

The temperature is sometimes elevated; it may not be very high, be- 
tween 27 and 38 C. (98.6 and 100.4 F.) ; sometimes, it is higher, above 
39 C. (102.2 F.). Wrong diagnoses may be considered on account of the 
fever. 

CLINICAL FINDINGS 


Examination of such children brings out precise clinical and biologic 
data. As a rule, the blood pressure is high. Although it is not always 
so in the early stages, it may be very high; 130 systolic, and 80 or 70 
diastolic are usual findings. 

The blood urea level is nearly always high; 0.5, 0.55, 0.6 or 0.65 Gm. 
is usual. A level of 0.45 or 0.48 Gm. may be difficult to interpret at first 
examination. A later fall to normal will confirm the former elevation. 
Ambard’s coefficient is abnormal. Results of the phenolsulfonphtalein 
test are also abnormal. 
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The urine may be normal. In half of the cases, slight albuminuria 
may be found, as well as high calcium and phosphorus levels. Results of 
the water concentration and dilution test deviate from normal. 


In the blood the amount of calcium is usually high, and this may 
appear before the urea level rises; very high calcium levels may be 
found (129, 137 or 155 mg.; in 1 case it rose to 205 mg.). In this con- 
nection, I shall point out three facts: Elevation of the calcium level is 
not constant and may be normal or even low; elevation does not imply 
a serious prognosis; repeated examinations show marked variations. 


The phosphorus level also is often high. It was over 60 mg., in 3 
cases. It is often variable, and may be normal. The amount of serum 
phophatase is normal. No changes are found in the serum protein or 
serum globulin. 

There is often 2 low red cell count. In 4 cases, it was below 3,000,000 
and in another case, 2,250,000, with 50 per cent hemoglobin. A high 
leukocyte count is often found. Westergreen’s method shows an accele- 
rated sedimentation rate. 

Finally, I point out these facts: Gastric hydrochloric acid is diminished 
or absent after an injection of histamine. I mentioned before having ob- 
served osteolysis in the roentgenogram of a boy who limped. In that case, 
calcareous deposits were seen with the ocular biomicroscope. They formed 
a fringe on the limbus cornealis, with granular white infiltrations under 
the epithelium of the cornea, and small deposits on the conjunctiva. 


COURSE AND PROGNOSIS 


The course and prognosis are not always favorable. Generally speak- 
ing, when treatment with vitamin is stopped all symptoms disappear 
quickly. Vomiting will cease in eight or fifteen days, often suddenly. 
Thirst diminishes little by little for about ten days. During the same 
time constipation is relieved, and the child begins gaining weight regu- 
larly. Pallor is slower to disappear; apathy also, for it is due to severe 
intoxication. 

In such favorable cases, the blood urea level falls to normal in two 
weeks or a month; the reduction is regular and begins as soon as the 
treatment is stopped. The calcium level decreases more slowly, in two 
or three months. The rise of the blood phosphorus level is not parallel 
to that of the calcium, and decreases more quickly in three weeks or a 
month. The blood pressure may remain high as long as six months. 

On the other hand, there are more serious cases in which the intoxica- 
tion is more severe; recession is slower, more irregular, with possible re- 
lapses. Nervous symptoms may then occur: hypotonia, loss of reflexes, loss 
of equilibrium and inability to sleep. I have observed, in several in- 
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stances, small muscular contractions, and in 3 cases, convulsions. Such 
severe cases have a long course. Thirst, anorexia and fever may persist 
as long as six months or more. Lastly, serious accidents may occur. For- 
tunately, they are rare. I have heard that 10 fatal cases have been re- 
ported since 1930. 


In my personal experience, I had 2 fatal cases: that of an infant 
with a blood urea level of 3.57 Gm. and that of a child who died from 
subarachnoid hemorrhage with continuous convulsions. A third child is 
still alive, but has hemiplegia with a serious mental deficiency. Thus, 
the two main dangers are renal and cerebral impairment. 

What are the signs by which one can make a prognosis? 

The total dosage of the drug is not the main factor. However, it is 
true that the children who died (at the age of 20 and 16 months) had 
received respectively 11,200,000 and 18,200,000 units. The mild cases 
occurred when only 3,000,000 to 6,000,000 units had been given. 


In the 2 cases in which serious nervous trouble occurred, the blood 
pressure was extremely high, whereas the blood calcium and urea were 
low. In my second fatal case, there was also a very high blood pressure. 
So it seems that a high blood pressure and high urea level in the blood 
are alarming findings. Neither phosphorus or calcium levels nor anemia 
have any importance as regards the prognosis. 

Such are the accidents of severe intoxication. I believe that, on the 


other hand, there are many cases of slight intoxication, attested only by 
anorexia, fatigue, depression and pallor. 

All the symptoms are caused by vitamin D, and not by its impurities. 
The same may be said of the troubles reported earlier with preparations 
which, before 1935, were perhaps impure. 


PATHOLOGIC PROGRESS 


Postmortem examination of a 20 month old infant was performed, 
and in another case biopsy of a kidney was made. The following lesions 
were found: calcaneous precipitates in the renal tubules and changes in 
the tubular cells, glomeruli and intersititial tissue of the kidney. There 
was the beginning of atherosclerosis in a renal artery. Calcaneous depos- 
its in the tubules or even in the vessels, the heart muscle, the dura, the 
lungs, the laryngeal and tracheal cartilages, the gastric glands, the synovia 
and the subcutaneous tissue were found. 


CAUSATION 


Do these anatomic findings explain the clinical signs? It is not cer- 
tain. Vomiting may result from a disturbed mineral balance. Thirst and 
dehydration may not have a renal origin. The fever may result from a 
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metabolic disturbance. The most important fact is perhaps dehydration, 
and it has been proved, in experimental intoxication, that dehydration is 
connected with disturbance of the mineral balance of blood and tissues. 

A second point is now being investigated: A mild intoxication in- 
creases the fixation of calcium in the bones. The richer in phosphatase a 
soft tissue is, the more easily will calcium precipitate in it. That is why 
sediments are found in the kidneys, the aorta and the intestine. On the 
contrary, if the intoxication is severe, osteolysis will appear. It is still un- 
known how and why the massive doses of vitamin D,, stored in the liver, 
will be destroyed or set free little by little. Spontaneous aggravations ap- 
pearing some months after the end of the intoxication necessitate great 
care in the prognosis. 

TREATMENT 


One must first prevent intoxication; great care must be taken with 
the dosage of the vitamin. A child with full growth certainly needs no 
more than 1,000 units a day. A vial of 15 mg. contains 600,000 units, 
that is to say enough vitamin for several years. 

The diet is important; indeed, experimentation has shown that the 
blood calcium level increases only if during the treatment the diet is rich 
in calcium phosphate. 

Irradiation of the skin produces considerable amounts of vitamin D. 
That is why sunshine or ultraviolet rays may cause aggravation. 

But the main prophylactic measure is to make sure that vitamin D, 
in massive doses is prescribed only in selected cases under medical super- 
vision. This is all the more important as laymen usually think that the 
drug is harmless and can be used freely, as it can be bought without a 
prescription. 

When the symptoms of intoxication appear, what must be done? Of 
course stop the administration of the vitamin, protect the child from 
sunlight, stop the exposure to ultraviolet rays and prescribe a low calcium 
and low milk diet. 

Charpy tried to use the well known antagonism between vitamins A 
and D. The fact that vitamin D has an acidotic action led him to inject 
sodium bicarbonate, though perhaps it would cause calcium to precipi- 
tate. Finally, because of the antagonism between calcium and sodium, 
Fruchard tried to inject isotonic solution of sodium chloride. 

The most important thing, however, is to recognize the first signs of 
this intoxication in order to check it at the right time. That is why I have 
given a full description of the disease. 








ANALYSIS OF WARTIME REDUCTION OF DENTAL CARIES 
IN EUROPEAN CHILDREN 


With Special Regard to Observations in Norway 


REIDAR FAUSKE SOGNNAES, L.D.S., Ph.D. 
Associate Professor, Harvard School of Dental Medicine 


BOSTON 


A* ATTEMPT has been made to assemble and analyze (1) the over- 
all incidence of dental caries in children from different European 
countries in the period between the beginning of World War I and the 
termination of World War II and (2) certain dietary factors in operation 
during the war years and of possible explanatory significance in connec- 
tion with the observed fluctuations in the frequency of caries. 


As might be expected, there are wide variations in the conditions un- 
der which the surveys were made. Certain of the observations afford a 
year to year comparison of the same population groups; others were made 
within a single year or in several isolated years. Similarly, there is not the 
desirable uniformity in the recording of the dental data to permit as de- 
tailed an analysis as might have been desired. 


An attempt has therefore been made to analyze the combined data in 
enough detail to determine whether the various observations show a simi- 
lar or dissimilar general trend, from year to year, before, during and after 
wartime conditions. With the possible exception of the Scandinavian 
countries there is no guaranty that the caries incidence of different coun- 
tries or surveys can be directly compared within specific years. But it has 
been possible to compare the general year to year trend in caries incidence 
of different communities affected by wartime conditions. The interpreta- 
tions and conclusions are based on this trend and not on minor fluctua- 
tions. To this end an initially extensive material could be consolidated 
into one main large table (table 1), two smaller ones (tables 5 and 6) 
and three more or less self-explanatory charts (figs. 1, 2 and 3). 


DENTAL ANALYSIS 


Table 1 is an aggregation of all available reports on wartime exam- 
inations for caries that have become available to me. A total of twenty- 
seven wartime surveys have been analyzed, covering about three fourths 
of a million children from eleven European countries: Czechoslovakia, 
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Denmark, England, Finland, France, Germany, Holland, Norway, Scot- 
land and Sweden. In fourteen of the surveys, caries was recorded on a 
DMF basis (i.e., decayed, missing and filled teeth were counted as carious 
teeth) ; eight of these surveys expressed caries in terms of frequency of 
teeth affected as well as of children affected. Twelve surveys were based 
on treatment records. Of these, six recorded the number of fillings re- 
quired per child, and six the percentage of children with sound teeth, 
i.e., not in need of fillings. One of the surveys did not state the method of 
examination (1). In three others, some of the figures for caries had to be 
deduced from graphic illustrations and are consequently only approxi- 
mate! (17, 19 and 25). The surveys listed in table 1 and a few prewar 
observations (marked in the list of references) form the basis for charts 
1, 2 and 3. 

In the chart shown in figure 1 eight countries could be included be- 
- cause the surveys from each one had included the useful information of 
percentage of children with sound (versus carious) teeth. Those surveys 
which cover a year to year comparison of the same population group 
have been connected by an unbroken line. The others are either single 
observations within a specific year or repeated observations made many 
years apart. In the latter cases the broken lines only serve to connect the 
same population group. It would therefore be wrong to assume that these 
broken lines represent the true direction of the intermediary change. In- 
deed, all the continuous (year to year) surveys strongly contradict such 
an assumption. As is evident from charts 1 and 2, there was relatively 
little change in the dental condition until the last years of the war. 


The year to year examinations from Germany, 1910 to 1928, and 
those recorded from Scandinavia during both wars are mainly concerned 
with the permanent teeth. The data are mostly gathered from school den- 
tal clinics, and children of an average age of 7 years are best represented. 
The German ones list the percentage of children with clinically sound 
teeth, while the Scandinavian ones record the teeth with no caries at all, 
past or present. As regards these countries it was by and large possible 
to limit chart 1 to newly erupted permanent teeth. That is extremely im- 
portant and useful for further analysis. It means that, within each specific 
year or two of the war, one can compare the caries susceptibility of those 
permanent teeth which have recently erupted into the oral cavity of 7 
year old children. In other words, one obtains a good picture of the 
quality of the important 6 year molars. In the German children there is 
no marked change from peacetime fluctuations in the caries frequency 
of these teeth during the main war years of World War I. But by 1922- 
1923 the newly erupted permanent teeth of the comparable age group did 





1. To be published. 
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TaBLe 2.—Details of Survey 5 of Table 1. 
DENTAL CARIES IN NUREMRERG, GERMANY 
(From Records of Bandel, 1929) 





Percentage Children with Sound Permanent Teeth 





School Year Age Cae 
’ Boys Girls Averaget 








1909-1910 6-7 20.80 20.90 20.85 
1910-1911 6-7 23.99 23.86 
1911-1912 6-7 7.54 7.71 
1912-1913 6-7 7.75 6.43 7.1 
1913-1914 : 8.77 9.24 9.0 
1914-1915 9.15 9.93 9.5 
1915-1916 9.77 8.17 8.97 
1916-1917 7° 12.43 13.32 12.87 
1917-1918 ¥ 13.28 11.46 12.37 
1918-1919 21.55 19.44 20.49 
1919-1920 24.95 20.85 22.9 
1920-1921 29.27 25.67 27.47 
1921-1922 33.59 31.54 32.57 
1922-1923 6-7 39.60 34.05 36.83 
1923-1924 6-7 41.59 35.91 38.75 
1924-1925 6-7 25.24 23.99 24.61 
1925-1926 6-7 22.74 19.52 21.13 
1926-1927 6-7 20.60 19.42 20.01 
| 1927-1928 6-7 19.62 19.39 19.5 













































































*Each group represents about 1/8 of the total of 250,000 cases studied, (i.e., ca. 30,000). 
tAverage calculated by me assuming that boys and girls were about equal in number per year. 


Tas_e 3.—Details of Survey 6 of Table 1 
DENTAL CARIES IN OFFENBACH AM MAIN, GERMANY 
(From Records of Wimmenauer, 1929) 





Number of 
Children Examined Number of Children wtih Sound Permanent Teeth 





6-7 Yr.| 8-9 Yr. |6-9 Yr. | 6-7 Yr. % 8-9 Yr. % 6-9 Yr.* % 





1921-1922/| 658 784 1442 430 65.35 283 36.1 713 49 45 
1922-1923} 642 906 1548 397 61.84 400 ; 797 51.48 
1923-1924; 483 849 1332 242 50.1 359 42.29 601 45.12 
1924-1925| 617 841 1458 258 41.82 o 34.96 552 37.86 
1925-1926; 812 627 339 41.75 185 29.51 524 36.42 
1926-1927 | 1445 595 2040 385 26.64 134 22.52 25.44 
1927-1928 | 1256 666 1922 322 25.64 146 21.92 468 24.35 


Total 
1921-1928 | 5913 5268 11181 2373 40.11 | 1801 34.15 4174 37.34 



























































*Summary by author (RFS). Notice the much greater reduction in caries in the a, erupted 
teeth (6-7 year old children). This survey seemed to be less strict in diagnosis of caries than 
the contemporary survey by Bandel (1929). Our combination of the 6 to 9 year old children 
tends to eliminate this difference. Our conclusions from this material are not strengthened by 
doing so, but they still appear well enough supported. 
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show a definite decrease in caries. From 40 to 50 per cent of the children 
maintained soundness of the permanent teeth erupting at that time. 
During the four war years that was true of only a little more than 10 per 
cent of the population group of the same age. Indeed, as late as 1928, 
ten years after the war, the comparable children were twice as well off 
dentally as during the war years. That means that whatever factors 
might have been responsible for the reduction of caries must have made 
themselves felt several times as much after the war as during the war. 
This slow change in the dental picture becomes apparent even before the 
termination of the more prolonged second World War. The first three to 
four years, like the 1914 to 1918 period, resulted in relatively little change 
in dental caries compared to the marked reduction in the following years, 
1943 to 1946. On the basis of the surveys charted in the first illustration, 
I believe that I have shown in connection with both wars what appears 
to be a “delay” in the major effect on the frequency of caries in the tecth 
of children. 


If a common “war factor” is responsible for this change, it should be 
possible to observe it in all teeth and all countries similarly affected by the 
war. Such a comparison cannot be made directly because of the unfor- 
tunate lack in uniformity with regard to recording frequency of caries. 
Nevertheless, an attempt can be made to compare the relative percentage 
reduction in caries, rather than the actual frequency. This has been done 


in chart 2. In this chart surveys from both world wars have been super- 
imposed on each other, first because comparison is being made of the year 
to year effect of war conditions on the teeth; secondly, because of the 
great similarity in the trend of reduction during both wars (as already 
suggested by chart 1). Those surveys which are based on the percentage 
reduction in carious teeth have been connected by a broken line; those 
based on the reduction in the number of children with caries (“carious” 
children) are connected by an unbroken line. The connecting light lines 
indicate the trend of caries reduction in individual surveys of identical 
population groups. The two heavy lines represent a rough estimate of the 
average trend of all surveys from all of the European countries studied. 
It may be seen that the trend of the surveys is similar insofar as it took 
several years of war before the reduction became definite. In the early 
war years some groups showed a minor decrease, others a minor increasc 
in caries. But from four to ten years after beginning of hostilities, a major 
reduction in caries is evident. The differences in the level of the final 
reduction are related to two factors: Figures showing the highest level 
of reduction relate, first, to children whose deciduous (3 year old chil- 
dren) or permanent (7 year old children mainly) teeth developed during 
the war, secondly, to countries suffering from a prolonged and severe 
war (Finland, World War II). Figures showing the lowest level of reduc- 
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Fig. 1.—Fluctuations in the percentage of urban European children having 
sound teeth (between the beginning of World War I to the end of World War II). 
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Fig. 2.—The accumulative character of the percentage reduction of dental 
caries toward the latter part of and following wartime conditions. 
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tion in caries were obtained from examinations which included teeth 
formed before the war (DMF records of older children) or from sur- 
veys of countries comparatively unaffected by the war (Sweden, World 
War II). 

The Norwegian material permits a further analysis of the difference 
in reduction of caries noted between those teeth which developed during 


TasLe 4.—Details of Survey 18 of Table 1. 
(From Records of Sannerud, 1945)* 
Combined data for Hoyland (H) and Sandnes (S) Schools 
Enrolling (E) and first grade (I) children 





1939 1940 1941 1942 1943 








142 131 144 130 177 
132 155 147 155 
a 33 42 
~ 45 41 

















Total 
Caries-Free 


% Caries 
Free 








No. Carious 
Teeth 








Total 
Carious 
Teeth 504 410 583 303 289 169 





Carious Teeth 
Per Child 1.84 1.43 1.58 1.12 0.76 0.66 0.38 
































*This is a consolidation of Sannerud’s many small groups. His extremely detailed a 
(4 decimals) have been converted to totals by multiplication of each one with the num 
of cases in each group before calculating the above total averages. 


the war years and those which “benefited” from the war after eruption 
only. Tables 5 and 6 and chart 3 have been compiled as an average of 
five of the most comparable Norwegian surveys (18, 20, 22, 23 and 24 of 
table 1). The percentage of reduction of caries in the permanent dentition 
is based on surveys at school dental clinics in Oslo, Bergen and in three 
smaller nearby communities, one eastern and two western. The other 
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examinations, which concern deciduous teeth, have been made in one 
population group near Oslo by one observer (Toverud) using the same 
method of recording for all children. By reinterpreting these caries sur- 
veys in terms of percentage reduction reached after one, two, three, four, 
five and six years of war or wartime conditions, two interesting differences 
stand out (tables 5 and 6). The youngest children (214 to 3 years) who 
were born (and conceived) during the war show the highest reduction. 
The number of carious teeth have been reduced 88 per cent. and chil- 


TABLE 5.—Percentage Reduction of Dental Caries (Norwegian Children) After 
One, Two, Three, Four, Five and Six Years of Wartime Conditions 
(From Surveys 18, 20, 22, 23 and 24 of Table 1) 





Percentage Reduction in Carious Teeth 





Ref. to Dentition ; és| ss un «| o 
Table 1 Examined ey} | 
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Gjerpen 7 Permanent 





(24) | Bergen 7 Permanent 


(18) | Hoyland 
and 
Sandnes Permanent 22 11 38 55 








Average Permanent 6 7 23 42 57 





(24) Bergen Permanent _ 21 39 72 70 





_ (23) | Gjerpen _ Permanent ee (—1) 0 9 27 
Percentage Reduction in Children With Caries _ 
1 2 3 4 5 6 


Deciduous a — we -- 44 66 
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dren with caries were reduced 80 per cent by 1946. By that same time 
there was not half as great percentage reduction of “carious” children 
in the 4 to 5 year old group. Yet their teeth, as will be shown later, 
must be assumed to have had a similar wartime oral environment after 
eruption. In the 6 to 7 year group (deciduous teeth) there is only a 
48 per cent reduction in carious teeth and a 5 per cent reduction in 
“carious” children. If the permanent teeth alone are considered, one finds 
that the 7 year old children have done much better. By 1945 there was 
a reduction of 75 per cent in carious permanent teeth in this age group. 
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Still, in the same group, there was only 8 per cent reduction in children 
with carious permanent teeth coinpared to the 80 per cent reduction in 
the 214 to 3 year group (deciduous teeth). Yet in both cases one is deal- 
ing with newly erupted teeth with a comparable period of oral exposure 
to the environment of the war years. This may suggest that some other 
factor than those of the oral environment have contributed toward im- 
munity rather than to the mere limitation in the extent of caries; further- 
more, that these factors have made themselves felt particularly in the 
children conceived and born during the war (2 to 3 year old children). 


TasBLe 6.—The Time-lag Between the Rationing of Refined Carbohydrates and 
the Reduction in Dental Caries of Newly Erupted Teeth (Exposed to a Similar 
Oral Environment for a Comparable Length of Time)* 

Norway : 





PERCENTAGE REDUCTION IN CARIES Percentage 
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Reduction in the Prewar 
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*Figures for the caries are averages from the youngest age groups recorded in Norwegian sur- 
veys 18, 20, 22, 23 and 24 shown in table 1. 


tThe use of refined flour was restricted before the invasion, and limited to babies and sick 
people after the occupation (April 1940). The extraction of the flour was increased from 69% 
— b we war to 85% already in 1939, and soon after 95% of the grain was utilized for flour 
production. 


tThe percentage reduction of sugar is calculated from the 1936 consumption of 36.3 Kg. per 
individual per year. The severest rationing, 10 Kg. per individual (i.e., 70% below prewar), 
came into effect late in 1940. From then on until 1945 Toverud (by adding peripdic increases) 
has estimated a weekly consumption of 260 Gm. (i.e., 13.5 Kg. per year or an average of 62% 
reduction from the prewar level). 


The extent of destruction, on the other hand, is under certain circum- 
stances significantly reduced in “prewar. children.” Indeed, where treat- 
ment records of older children were limited to new ¢avities (surveys 3, 
24, 25, 26 of table 1) the permanent teeth showed a considerable reduc- 
tion in the number of carious lesions. The newly erupted teeth of these 
children were, however, not entirely prewar ones, but were obviously 
partly developed and certainly maturing within the jaw during the war 
years. These facts must be considered if one is to analyze the possible na- 
ture of the caries-reducing factors. 
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SUMMARY 


In summarizing this analysis it may be concluded that the teeth of 
European children in all of the occupied and war-torn countries sur- 
veyed (chart 2) show (1) a definite tendency to decrease in caries in 
the latter part of, and following, the recent wars. This is (2) most sig- 
nificant in young children and (3) in those teeth of older ones which 
have developed or matured during the war years. Finally, and perhaps 
the most important, general principle evolved from our analysis is (4) 


° 10 20 30 40 50 60 70 80 
% REDUCTION (NORWAY) 


Fig. 3.—Time lag in wartime reduction in caries. A comparison (in Norway) 
between the percentage reduction (from prewar level) of sugar consumption and 
dental caries during each year of the war. The change in the oral environment 
(resulting from the early and drastic sugar rationing) did not result in any marked 
reduction in caries in the recently erupted teeth of 7 year old children in the early 
years of the war. For details see text and tables 2 and 3, surveys 18, 20, 23 and 24. 
The shaded columns indicate sugar consumption (that. is, change in oral environ- 
ment) ; the black columns indicate carious permanent teeth of 7 year old children 
(that is, effect on newly erupted teeth). 


that there,seems to be several years’ delay in the initial effect of war- 
time conditions on the teeth and, following the first World War, even a 
greater delay in the return to the prewar dental status. 


DIETARY ANALYSIS 


It is difficult to find a common explanation for the results of the large 
scale human “caries experiment” of the last wars. It may therefore be 
misleading to draw conclusions from single communities or countries. 
Nevertheless, the similarity of the trend in caries reduction brought out 
by our over-all analysis of all countries is suggestive of a common cause. 
If it has to do with the wartime food habits, as suggested by most authors, 
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the reduction should be proportional to the changes, or to the possible 
“improvements,” in the diet within the different countries. 


The caries reduction reported in London children (Mellanby and 
Coumoulos, 1944, 1946) covered only one prewar year (1929) and two 
separate and late war years (1943 and 1945). Consequently nothing can 
be said from these data regarding the trend of the caries in the preceding 
peace and war years. But none of the surveys covering intermediary years 
show notable reduction in caries before the late war years. It therefore 
seems improbable that the reduction in caries is of a continuous accumu- 
lating nature beginning with the early 30’s, which has been claimed by 
the English workers and vaguely suggested in Norwegian (Gythfeldt) 
and Danish (Pedersen) reports. In these isolated surveys minor improve- 
ments in the teeth before the war were attributed to a variety of (major) 
improvements in social welfare, in general, and oral hygiene, spread of 
nutritional knowledge, etc. It is believed that the over-all analysis of all 
surveys brings out the fact that these fluctuations in peacetime and early 
war years were insignificant compared to the reduction after four to five 
years of war and wartime conditions. Indeed, Sweden, second to none in 
social progress, appears to have been outrated by most European coun- 
tries as regards the extent of reduction in caries during the last war. 
Comparing occupied Norway with neutral Sweden, the percentage of re- 
duction in carious permanent teeth (of comparable 7 year old children 
during World War II) was as 23 per cent to 5 per cent respectively 
in 1942, 42 per cent to 14 per cent in 1943, 57 per cent to 14 per cent 
in 1944 and 75 per cent to 17 per cent only in 1945; i.e., the war-torn 
country had more than four times greater reduction in caries than its 
neutral neighbor. 


In spite of the progress and enviable prosperity of Sweden during the 
second World War, the teeth suffered more than in the first World War. 
Comparable surveys (3 and 26 of table 1) of 7 year old Géteborg 
children showed only a 9 per cent reduction in caries between 1938 and 
1945 as compared to a 27 per cent reduction during the less prosperous 
period from 1914 to 1919. 


Not only general improvements but certain specific foods and food 
factors as well have been held responsible for the reduction in caries re- 
ported during recent years. The adequacy of the wartime diet (particv- 
larly as regards the calcifying property and the abundance of fat-soluble 
vitamins A and D) suggested in English surveys has, however, been 
seriously questioned by English (Fisher 1944) as well as by Norwegian 
reports (Stoltenberg 1944 to 1946, Toverud 1945, Strém, 1946). In Nor- 
way the calories supplied by fat were restricted as in most warring 
countries. Among protective foods, fat showed the greatest reduction. 
Bacon, meat, butter, cream, cheese, as well as eggs, fruits and berries were 
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all on the low list (Strém). The loss of calories seems to have been made 
up for particularly by the cheaper kinds of vegetables, mostly kohlrabi 
and potatoes (Toverud, Strém, and others), by wartime bread and prob- 
ably by fish, where and when and as long as available (Stoltenberg). 


Collett (1937), quoting Langfeldt, considered 3,000 calories per day 
as the prewar average for the Norwegian population. Of these, according 
to the Norwegian Bureau of Statistics, 1,242 calories were obtained from 
the consumption of refined white flour, 357 from sugar and 387 from 
margarin. That means that in peacetime in excess of 50 per cent of the 
calories were provided by refined carbohydrates. 

During the occupation, Stoltenberg (1944) reported that the caloric 
requirements of children, from birth to the age of 7 years, were more 
than met; that is, the group concerning which we have most dental data. 
Above that age (7 to 20) there was an increasing caloric deficit, from 
370 in the youngest to 1,260 in the oldest. Still all public school children 
were taller in 1943 than in 1935, but slightly smaller than in 1940. Under- 
weight children were observed before the war, to an extent of 16 per cent, 
and did not become higher than 24 per cent in 1943. Some increase was 
observed in infectious diseases. In Oslo infectious diseases (not including 
venereal diseases) doubled between 1940 and 1943. This might have been 
an additional strain on certain accessory food factors. Yet, no specific de- 
ficiency diseases were reported, and Stoltenberg (1943) and others con- 


clude that “Norwegian children came very well through the five years of 
occupation.” He expects no permanent damage to their health. On the 
credit list he points to a notable reduction in the frequency of hypertro- 
phied tonsils and adenoids (which he believes might have been due to 
the low fat and low protein diet) and in dental disease, the cause of 
which still is such a controversial subject. 


The fact that the total number of calories were adequate is supported 
by recent statistics. During the war between 1942 and 1945) Strém 
studied 102 families in Oslo and two smaller eastern localities. These 
families were able to maintain a daily average of 2,849 calories (2,708 to 
3,046) per person per day. All told, it may therefore seem that Norway 
faired well, compared to other wartorn countries, as far as food require- 
ments are concerned. Comparable information from other countries 
have unfortunately not become available yet. After World War I Jack- 
son (1925) found no significant difference in the birth weights of English 
and German infants born before, during and after the war, while 
starvation in adults was known. But the fact remains that an over-all 
reduction in caries has been established in connection with both wars and 
in all countries surveyed. It is impossible, on the other hand, to point 
to a specific caries-preventing. food source, let alone a specific known 
nutritional essential, to which all of these countries had an increased 
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access during the two world wars. But all must agree that these coun- 
tires did have a decreased access to sugar and other refined carbohydrates. 
It is therefore extremely important to establish whether the reduction in 
caries concurs with the reduction in sugar, as regards locality, degree and 
the time of reductions. 

In Germany the sugar consumption dropped from 25 Kg. in 1914 to 
15 Kg. per person per year in 1919. From 1919 to 1929 the sugar con- 
sumption (Gordon, 1936) increased from 15 to 25 Kg., i.e., 40 per cent. 
Dental caries, on the contrary (Bandel, 1929), showed no significant 
change from 1914 to 1919, but decreased 50 per cent between 1919 and 
1923, and when consumption of sugar in the late twenties approached the 
prewar level the teeth were still twice as “resistant” to caries as in 1914. 
Consequently the reduction in sugar and caries does not seem to coincide 
in a manner explainable by a rapid effect of the oral environment. 


In Norway, where the majority, and some of the best, dental surveys 
were made, the situation is similar. Before the war (1936) Norway was 
tenth on the list among the world’s largest sugar consumers with a con- 
sumption of 36.3 Kg. per person per year (Wilska, 1946). This was 
topped by Denmark (54.8 Kg.), the United States (49.9 Kg.) and 
Sweden (43.8 Kg.). (The people of at least one of these countries 
(United States) is believed to have had as good if not better teeth than 
the people of Norway in comparable cities and communities.) In 1939, i.e., 
before the country’s entry into the war, sugar was rationed in Norway to 
17.9 Kg. per person per year. This 50 per cent reduction below the 
prewar figure did not significantly affect the teeth. In 1940 sugar was 
reduced to 10 Kg. and that coincides with only minor changes in the 
teeth (table 3 and chart 3). 

Sugar rations remained at the 1940 level till the end of the war. 
Minor extra rations did, if anything, cause small periodic increases in 
the sugar consumption. All told, an average of 260 Gm. per week 
(13.5 Kg. a year) is believed to have been consumed per person between 
1940 and 1945 (Toverud), i.e., a reduction of about 60 per cent. It fol- 
lows therefore that the oral environmental effect of sugar was about as 
much reduced in 1940 as in 1945. Yet the teeth erupting into this low 
sugar environment in 1940 showed little or no benefit from it. But the 
comparable age group and comparable teeth, erupting in 1943 to 1945, 
did show a great reduction in caries, i.e., by the end of the war. Indeed, 
several times as many children were able to preserve freedom from caries 
in the permanent teeth erupting in their mouth in 1945 as in 1940 
(chart 3). This difference in caries cannot be explained on the basis 
of the expected concurrent changes in the concentration of sugar in the 
oral environment. If it were, one should expect that comparable teeth 
erupting into the oral cavity of comparable groups of children within 
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each year of the war should show an almost similar caries frequency in 
1940, 1941, 1942, 1943, 1944 and 1945. As far as Norway is concerned, 
the comparable young age groups show that this is definitely not so 
(chart 3). While caries as well as sugar was significantly reduced, tables 
2 and 3 and chart 3 indicate that there is not a direct time relationship 
between the two. 


Comparable material from unoccupied, less war-torn or neutral coun- 
tires is regrettably small. In the United States there was a reduction in 
sugar consumption from 96.5 pounds per person in 1939 to 73.2 pounds 
in 1945, ie., 24 per cent (World Almanac 1947), but it has not been 
possible to find sufficiently comparable year to year studies on fluctua- 
tions in caries in the United States during this period. The only “control” 
surveys from countries with relatively little rationing during World War 
II are those from Sweden. During World War I there was a notable 
reduction in caries in that country (27 per cent to 50 per cent), and 
Sneidern (1944) has pointed out that some reduction was apparent as 
late as 1927, i.e., long after the shipping blockade and war rationing was 
over. He believes that there was not enough food restrictions in Sweden 
during World War II to produce a similar reduction in caries (table 1). 


SUMMARY 


In summing up this analysis I have failed (1) to establish a uniform 
increase in any specific food or food factor which can satisfactorily ex- 
plain the marked reduction in caries and (2) to demonstrate the ex- 
pected concurrent reduction in caries and sugar during the two wars. 
I have succeeded, on the other hand, in showing that in several countries 
(3) there has been a reduction in refined carbohydrates and caries after 
certain time intervals. 


INTERPRETATION 


When analyzing the cause of the reduction in caries observed in 
single surveys, some authors (Mellanby and Coumoulos) seem to deny, 
while others (Wilska and others) seem to overemphasize, the part 
played by war rationing of sugar per se. The latter group is in the ma- 
jority, consequently their view deserves primary consideration. By and 
large this group is in agreement with the so-called “environmentalists,” 
i.e., the term coined by the Michigan caries research group for those who, 
like themselves, believe that “dental caries is essentially a bacterial dis- 
ease and that treatment must be directed against the activity of the oral 
acidogenic micro-organisms” (Jay, 1947). In summing up years of work 
by this group on the role of sugar in the etiology of dental caries, Jay 
(1940), recently supported by Becks and others (1945), emphasizes the 
impressive rapidity with which the L. acidophilus counts in the saliva re- 
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spond to variations in the sugar intake (from 500,000 to 5000 L. acid 
counts per cubic centimeter of saliva in two weeks). Recently Jay (1947) 
pointed out that this micro-organism can be “rapidly” reduced even by 
short periodic restrictions of carbohydrate, especially sugar, in the diet. 
Indeed, “even under poorly controlled conditions (i.e., private patients) 
it is possible to transform the oral flora so that lactobacillus does not 
flourish even though liberal amounts of sugar are consumed by the 
patients.” As a test of the significance of these claims in regard to mass 
prevention of dental caries, my analysis of the war data may be elucidat- 
ing. During the wars the sugar intake was not reduced by private choice 
but by rationing, indeed by restrictions enforced by gestapo control as 
far as our analytic material is concerned (Norway). If L. acidophilus 
were a conclusive factor in the production of caries (and its growth may 
be controlled in two weeks or even by a periodic and poorly controlled 
sugar reduction), then it is strange that (1) it took about three years 
after the enforced reduction of sugar at the beginning of the two wars 
before a marked reduction in caries was seen (in teeth exposed for com- 
parable periods to the low sugar wartime oral environment); (2) the 
maximum improvement in the teeth became evident six years after the re- 
introduction of a greater sugar consumption, at the end of the first World 
War, and (3) it took a total of ten years before the incidence of caries re- 
turned to the prewar level. From my over-all analysis it seems con- 
vincingly established (chart 3) that the wartime reduction in caries can- 
not be satisfactorily explained by a rapid environmental mechanism in 
the oral cavity, concurrent with the rapid and drastic reduction in sugar 
at the beginning of the wars. 


Nevertheless, the reduction of sugar and other refined carbohydrates 
appears to be one of the greatest and most uniform dietary variables 
in all countries affected by war. Since that reduction cannot be timed 
with the reduction in caries from a purely oral environmental view, it 
may therefore be in order to attempt an interpretation in the light of an 
indirect nutritional effect on the teeth, resulting from the lowered con- 
sumption of sugar and similar refined sources of calories. 


Where the reduction in caries was most marked, I have shown that 
the possibility of a wartime effect on the development of the teeth has 
been possible. Consequently this must be taken into consideration. In 
particular that is true of those surveys which covered the deciduous teeth 
of 2 to 3 year old children, the permanent teeth of 7 year old children 
and the newly erupted permanent teeth of older children (when re- 
corded separately, as for instance in survey 24 of tables 1 and 5). The 
teeth recorded in these various groups were completely or partly developed 
and matured during the war years. This may suggest that the develop- 
ment and/or maturation, especially as regards the teeth of the younger 
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children, eventually (i.e., toward the end of the longer-lasting second 
World War) became favorably influenced. 

War or no war, it is the custom of children to play and expend a great 
deal of energy as long as caloric needs are met. When exact information 
could be gathered, the children were shown to have been in relatively 
good physical condition. At least that is now known to have been the 
case in Norway, even in city children (Stoltenberg). Consequently it ap- 
plies to my analysis. With the lack of refined carbohydrates, sufficient 
calories must therefore have been derived from other food sources. 
The supply of fat and sugar, the best sources of calories, was low, as was 
the supply of animal proteins. As a result during wartime children must 
have ingested more than the usual amounts of the available natural foods, 
including a considerable bulk of less refined forms of carbohydrates— 
potatoes, kohlrabi, wartime bread of high extraction flour, etc. (Stolten- 
berg, Strém and others). 

It is difficult to believe that wartime foods belonged’ to the best 
sources of known nutritional essentials and that they by choice (on the 
basis of present knowledge) would have been selected as particularly 
effective in preventing caries. Nevertheless, the percentage of reduction 
in caries during the last war years was greater than had been previously 
demonstrated on a large scale as a result of increasing nutritional know- 
ledge. Before the occupation it was reported that Norway used enough 
sugar and refined flour to fill more than half of its caloric needs (Collett). 
Postwar reports have shown that there was not such a great reduction in 
total calories during the war as is generally assumed (Stoltenberg, 
Strém). As a result one cannot escape the conclusion that less purified 
carbohydrates must have taken the place of sugar and white flour. 
In this process it may just as well be postulated that something valuable 
has been added (by the use of less refined carbohydrates and other natu- 
ral food) as that something detrimental has been removed (by reducing 
the intake of refined carbohydrates). What can the teeth have gained by 
this change? If it is assumed that wartime diets have introduced a 
nutritional factor beneficial to the teeth, rather than simultaneously (and 
perhaps coincidentally) removed the suspected detrimental one (sugar), 
then it is possible to explain the increasing reduction of caries in those 
teeth which developed and matured during the war (i.e., “benefited” 
in an accumulating fashion from the war diet before their eruption). If 
related to the war diet at all, it is, in other words, easier to relate the 
reduction in caries to the addition of a favorable factor or mechanism 
acting over a period of time before tooth eruption than to the mere 
removal of an unfavorable element (in casu sugar) from the oral environ- 
ment after eruption of the teeth. From my analysis that seems, for the 
present, to be the most satisfactory interpretation of the marked re- 
sistence to caries observed after several years of war. ; 
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HYPOTHESIS 


At present one should probably go no further than to suggest that the 
wartime reduction in caries, in some other way than through a rapid 
change in the oral environment, was associated with changes in food 
habits, of which the earliest and most uniform one seems to have been 
the reduction in the consumption of refined carbohydrates. Both of these 
reductions have been established beyond reasonable doubt. The marked 
reduction in caries, on the other hand, cannot be attributed to any ob- 
vious and uniform increase in any essential factor known for such sig- 
nificant caries-preventing powers. But the hypothesis may be set forth 
that in wartime children and their individual teeth during their develop- 
ment and maturation indirectly have benefited by the replacement of the 
refined caloric food sources by natural ones, and thereby have received 
certain caries-preventing qualities. That concept is (1) compatible with 
the time relationship between the reduction in caries and war rationing, 
shown by my over-all analysis, and (2) in agreement with my observa- 
tions on experimental animals (rodents) studied under more favorably 
controlled conditions (Sognnaes 1947) .? 


COMMENT 


More extensive studies would have been required to reveal any spe- 
cific nutritional factors which might have been at work during dental 
development in children during war. Even general nutritional informa- 
tion is too meager at this point, as shown by the critical review on the 
effect of maternal nutrition on the offspring by Garry and Wood (1946). 
In spite of the large bulk of literature that has appeared during the last 
decade, their appraisal of known facts shows that specific knowledge of 
man is still meager on this subject. On the basis of the available evidence 
these authors go no further in their conclusions than to emphasize the 
value of an ample supply of natural foods (during pregnancy and lacta- 
tion) to the general health of the offspring. 

An association between food purification and dental caries is sug- 
gested by recent experimental findings (Sognnaes),? the analysis of the 
war data, my own and others’ studies of primitive people (living on dif- 
ferent but all natural diets) and finally an extensive study of the his- 
tory of caries (in preparation). The history of milling (Manchester, 1922) 
goes back as far as the predynastic age of Egypt, where caries first seems 
to have become prevalent in historic times. But the first sugar refinery is 
not known to have been built before 1580 (Lippmann, 1929). Previous 
to that time, and long after, sugar remained a drug or rare luxury. Caries 
was, on the other hand, not always rare in anthropologic material of that 
time and before. But when sugar and flour refining finally, in the last 
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century, became important food industries, caries in turn soon began its 
rampancy of present times. Only during the two World Wars did the in- 
cidence of caries and the consumption of refined carbohydrates, in recent 
times, approach the lower level of earlier days and of more primitive 
communities of the present day. The mechanism of this effect of food 
purification on dental caries is difficult to interpret because of the in- 
verse relationship usually existing between the intake of refined and 
natural foods ( Sognnaes and White, 1940). During the recent wars it 
was shown that the caloric loss resulting from the rationing of purified 
foods, by and large, was made up for by the available natural food 
sources, at least as far as children were concerned. 


The reduction of caries in the adult population, the magnitude of 
which has not been recorded or reported, might have given a clue to the 
part played predominantly by oral environmental factors. But even with 
such information on hand, perhaps one knows too little about the post- 
formative changes in enamel (Sognnaes and Volker, 1941) to rule out 
an influence on enamel “resistance.” Clinical observations do suggest that 
the extent and activity of caries in caries-susceptible adult groups may be 
influenced by excessive consumption of, or exposure to, refined carbo- 
hydrates. In recruits ingesting large amounts of syrup (Sognnaes, 1938) 
and in bakers and candy workers (Rose, 1904) and many others caries 
has been found to increase. Assuming that the quality of the teeth was 
constant (in casu “poor”), this may perhaps be satisfactorily explained 
by variations in the oral environment itself, in line with the chemico- 
parasitic hypothesis of Miller (1890). Black (1886) wisely suggested the 
noncommitting term vis deleta for such external power of injuring the 
teeth, and vis initia for the quantitative extent of destruction, the latter 
depending on the power of resistance. The result of the two may 
be expected to be influenced by a change in one. The children (and the 
individual teeth) developing during war—it may likewise be postulated— 
had the opportunity of being benefited by a change in both, i.e., an in- 
creased resistance to caries, obtained during the dental development, and 
a decreased “injury,” after eruption. 


Aside from this opportunity in time, nothing can be said of the nature 
of the beneficial influence. More extensive data, if available, might 
well have brought out additional specific dental, dietary and other infor- 
mation that should have been considered as possible etiologic factors in 
the wartime reduction in caries. A certain amount of general informa- 
tion may be gathered from animal investigations on nutritional effect on 
the development of offspring. Judging by the recent review by Warkany 
(1945), evidence appears convincing to the effect that there are certain 
periods even in fet: ' life which are particularly critical or sensitive to 
“nutritional injury.” If properly timed it appears as if deficiencies in- 
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duced during pregnancy may cause malformations in the offspring not 
unlike some of those usually attributed to “genetic injuries” (Stockard 
1931). Indeed, congenital skeletal malformations, such as cleft palates, 
were experimentally produced in the offspring of (riboflavin) deficient 
rats. In general terms Warkany’s review suggests (1) that a critically 
timed mild deficiency after repeated pregnancies may be worse to a 
sensitive mechanism of differentiation than a severe deficiency in a less 
critical period; (2) that a surplus of one accessory food factor may cause 
deficiency in another; and (3) that the latest formed parts of the skeletal 
structures appear to be the most sensitive to nutritional injury. In view 
of the last result, it would be of interest to carry these findings over to 
dental investigations in order to see if the pattern of dental development 
(for example, the proper fusion of the fissures of the teeth, like the fusion 
of the palate in Warkany’s rats) may be interfered with by critically 
timed nutritional deficiencies. Because the development of the individual 
teeth lasts from early fetal life to puberty, the critical periods may well 
coincide with the formation of certain teeth in man (perhaps the caries- 
susceptible occlusal fissures of the first permanent molars). 


Aside from their greater “resistance” to caries there is no information 
about the internal qualities of the teeth which formed and matured dur- 
ing the war. From clinical inspection it has been suggested that the teeth 
of English children in 1943 and 1945 exhibited a smoother surface tex- 
ture than in 1929 (Mellanby and Coumoulos 1944 and 1936), and this 
may be a mirror of the structural qualities of the teeth. It would be bet- 
ter, however, and there is still time, to obtain material for a more de- 
tailed study of the histologic, chemical and physical properties of teeth 
which developed during the war. Prewar control material may not be 
too extensive or applicable, but comparisons between the teeth of chil- 
dren from different countries during wartime today may possibly reveal 
certain uniform properties in common besides the clinical evidence of 
reduction in caries. It would indeed be interesting to know if the teeth 
have gained some specific and determinable characteristic as a result of 
the mothers’ and children’s consumption of different types of natural 
foods as the bulk of their caloric intake. In regard to chemical qualities 
of the teeth, one may want to look for elements, singly or combined, that 
are fairly well represented in natural foods, including those gained by 
an increased consumption of natural forms of carbohydrates (potatoes, 
cabbage, high extraction flour). 


Through histologic studies it should be possible to determine if the 
reduction in caries concurs with a greater perfection of structure in 
teeth formed during the war. Not that Mellanby’s requirements for struc- 
tural perfection (“normal”) necessarily is a condition sine qua non for 
the maintenance of freedom from caries. Indeed, it has been found that 
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the surface texture and histologic structure do not by far measure up 
to Mellanby’s standards for perfection, in the teeth of certain primitive 
living people (Tristan da Cunha) and anthropologic material that I have 
examined.' But one does not know whether these people would have 
exhibited their low incidence of caries if their teeth had been suddenly 
exposed to the oral environment of twentieth century civilization. Teeth 
may well need formative perfection today, more than ever, in regard to 
histologic as well as to chemical and physical properties. 

Besides the extension of wartime studies along the lines suggested, 
it seems important that examination for caries be continued. This must 
be done on the most comparable basis, because it is known that the re- 
sults are greatly dependent on the examiner, the diagnostic criteria and 
the length and accuracy of the examination (Sognnaes 1940). Teeth 
formed during the war should be studied separately. But no matter how 
many details and refinements are attempted in expressing the caries 
frequency (table 1), the widest comparison with other countries and 
other times would be possible if all surveyors. would include the age, sex 
and number of children and teeth with and without caries (on a DMF 
basis). 

SUMMARY 


The time relationship between the wartime reduction in dental caries 
and the reduction in the use of refined carbohydrates (assuming there 
is a causative relationship) can best be explained by an indirect favor- 
able influence on the development and maturation of the teeth, not by 
a change in the oral environment alone. 

The nature of the favorable influence is not known. It cannot be at- 
tributed to a uniform increase in the consumption of any previously dem- 
onstrated caries-preventing food or food factor. 

A great need has been demonstrated for the continuation of com- 
parable examinations for caries, and extension of dental and dietary 
analyses in the postwar period. 


APPENDIX 


Since the preceding work was completed a few additional data from 
postwar Norway have become available, including results of dental ex- 
aminations for 1947. 

Following the liberation of Norway early in 1945 it became possible, 
through private and community channels, to obtain an increased amount 
of more refined food than was the case before 1945. Toverud, in a pri- 
vate communication, reports the appearance of white flour, cakes, pas- 
tries, etc., which during the war had been practically eliminated from the 
diet. This postwar change seems to have occurred somewhat quicker after 
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World War II in Norway than following World War I in Germany, 
from which country the previous postwar curve for incidence of caries 
had to be determined. One may therefore safely say that in Norway 
there has been a less strict adherence to natural food sources from 1945 
on than in the preceding war years. As a result, it is of immediate in- 
terest to survey the dental conditions of postwar Norway. 

In the following table (table 7) a comparison has been made be- 
tween the dental condition of Norwegian children who celebrated their 


TaBLe 7.—Development and Posteruptive Conditions of Deciduous Teeth of 


Norwegian Children During and After World War I 
(Interpretation of chart by Toverud from examinations at Blaker and Fet) 





Reduction in 
Yeur Years of Years of Children Caries-Affected 


Year of Dental Oral with 





Examined 
Birth Development Exposure Caries |"Ghidren| Teeth 








%o %o % 
1937 1937-1938 1938-1939 75 - _ 


1944 1944-1945 1945-1946 25 78 
1943 1943-1944 1944-1945 87 
1945 1945-1946 1946-1947 74 
1942 1942-1943 1943-1944* 65 
1935 1935-1936 1936-1939 
1946 1942 1942-1943 1943-1946 
1943-1944 1944-1947 
1945 1941-1942 1942-1945 
1944 1940 1940-1941 1941-1944* 
1939 1933 1933-1934 1934-1939 
1947 1941 1941-1942 1942-1947 87 
1946 1940 1940-1941 1941-1946 95 
1945 1939 1939-1940 1940-1945 95 
1944 1938 1938-1939 1939-1944* 97 3 21 










































































*The groups whose teeth after eruption have been exposed to an oral environment favored by 
the greatest wartime reduction in refined carbohydrates (table 3). Yet these are the groups 
which show the least reduction in caries. A ‘‘developmental’’ explanation is suggested in text. 


second, fourth and sixth birthday respectively during the year of 
examination. The figures for caries have been deduced from a chart of 
Toverud which includes the 1947 records of children from the previously 
recorded communities of Blaker and Fet, near Oslo. The children have 
been listed according to age groups and in the sequence of decreasing 
reduction in caries. In this manner an interesting comparison can be 
made with respect to wartime and postwar periods as they concur with 
periods of dental formation and oral! exposure of the teeth. Within each 
of the three age groups (2, 4, and 6 respectively) the lowest degree of 
reduction in caries (44 per cent, 14 per cent and 3 per cent respectively ) 
is found in those children whose period of oral tooth exposure concurred 
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with the periods of greatest reduction in refined carbohydrates (1934 to 
1944, 1941 and 1944, and 1939 to 1944 respectively). These groups of 
minimum reduction in caries consist of children born in 1942, 1940 and 
1938 respectively, i.e., before or in the early part of the war. 

The highest reduction in caries on the other hand (80 per cent, 30 per 
cent and 13 per cent respectively) is seen in those children whose teeth 
were exposed to an oral environment prevailing in 1945 to 1946, 1943 
to 1946 and 1942 to 1947 respectively, i.e., all periods including one or 
more postwar years when an increased access to refined carbohydrates 
started to become available. These groups of maximum reduction in 
caries consist of children born in 1944, 1942 and 1941 respectively, i.e., 
during and toward the end of the war. 

It will probably take several years before the true nature of the 
postwar caries curve can be accurately determined for various age groups 
and countries. Some groups still show a further reduction in caries in 1947 
beyond the wartime reduction. All groups are far from approaching the 
prewar caries level. From the status in 1947 the following general prin- 
ciples may be suggested 


1. The minimum reduction in caries (3 per cent) occurs in children 
who were born before the war (1938), in spite of the fact that the oral 
exposure of their teeth concurred with the complete period of enforced 
wartime rationing of refined carbohydrates (1939 to 1944). 


2. The maximum reduction in caries (80 per cent) occurs in children 
who were born after five years of wartime conditions (1944) and in spite 
of the fact that their teeth erupted into an oral environment characterized 
by the celebration of liberation and an increasing access to refined carbo- 
hydrates (1945 to 1946). 

3. Teeth formed and/or matured before the war have on eruption 
shown relatively little benefit from the oral environment of the war years 
(note the 3 per cent reduction in 6 year old children). 

4. Teeth formed and/or matured during the war, especially the last 
year before liberation (1944 to 1945), have stood up well to whatever 
detrimental change the postwar years (1945 to 1946) has produced in 
the posteruptive oral environment (note the 80 per cent reduction in 2 
year old children). 

5. Teeth formed and/or matured after the war (1945 to 1946) have 
on eruption not stood up as well to conditions prevailing in postwar 
Norway (1946 to 1947) (note the 54 per cent reduction in 2 year old 
children examined in 1947). More data are needed in this category in 
order to segregate the relative importance of the critical periods just prior 
to and after eruption of the teeth. 

This first opportunity of a postwar control fully supports my previous 
interpretation. Teeth formed and matured under the prolonged reduction 
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in refined carbohydrates of the war years exhibit the minimum sus- 
ceptibility to dental caries irrespective of minor changes in the oral en- 
vironment after eruption. 
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"HYPOPHOSPHATASIA" 


A New Developmental Anomaly 


J. C. RATHBUN, M.D. 
TORONTO, CANADA 


N VIEW of the complexities of growth of the various parts of the body, 

it is not surprising that developmental anomalies occur. Those affecting 
bone often may be recognized early, and we are all conversant with the 
well known clinical entities of osteogenesis imperfecta and achondropla- 
sia. Recently a case was referred to the Hospital for Sick Children, To- 
ronto, which belonged in this group of osseous anomalies but presented 
some unusual findings. 

REPORT OF A CASE 


J. S., a boy 3 weeks of age, was admitted to the hospital Dec. 6, 1946 and 
died on Jan. 21, 1947. He was born at full term on Nov. 14, 1946, following 
a normal seven hour labor. The child cried spontaneously and weighed 9 pounds 
11 ounces (4,394.17 Gm.). In spite of fairly well taken breast feedings, the child 
lost weight steadily, his weight falling to 7 pounds 5 ounces (3,316.89 Gm.), on 
admission. The mother noted that the child became blue when he cried, and 
eleven days before admission his cry took on a different quality as though he 
were in pain. This could be precipitated by handling. Three days before admis- 
sion he began to have episodes in which he would cry for a minute or two and 
then coarse, jerking movements of his arms, legs and body occurred, lasting for 
three to five minutes. The spell would terminate then with a second period of 
crying lasting two or three minutes. Five such attacks were observed in the three 
days prior to admission. On the day of admission, a friend noted that the child’s 
head seemed softer than that of an average child. 

Feeding History.—The child was breast fed without difficulty. 

Family History.—The mother and father were alive and well. There was no 
familial history of bone diseases in two generations prior to this child. There 
were no siblings. 

Obstetric History —The mother was a primipara who had an uneventful preg- 
nancy. Her diet was adequate. ; 

Physical Examination.—The patient was a poorly nourished male infant, 
in no acute distress, with deformities of his wrists and bowing of his legs. The 
temperature was 99 F. (by rectum). 





Presented to the Canadian Society for the Study of Diseases of Children, 
June 7, 1947. 

From the Wards and Laboratories of the Hospital for Sick Children, and 
Department of Pediatrics, University of Toronto, under the direction of Alan 
Brown, M.D., F.R.C.P. (Lond.). 

Dr. J. D. Munn prepared the report on the roentgen examination and Dr. 
W. L. Donohue assisted with the pathologic specimens. 
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Head and Neck: The head was globular with prominent malar bones. Only 
four rounded plaques of bone, about 1% inches (3.8 cm.) in diameter, could be 
palpated in the cranial vault in the region of the frontal and parietal bones. The 
remainder of the vault was extremely soft and felt like a balloon filled with water, 
the circumference being 13'/ inches (34.29 cm.). The base of the skull felt firm. 
The eyes were prominent and the base of the nose was depressed. 

Chest: There was prominent, smooth beading of the ribs at the costochondral 
junctions. The circumference of the chest was 12% inches (31.75 cm.). 

Skin and Appendages: The hair of the scalp was fine and of normal dis- 
tribution. The skin was loose and wrinkled over the extremities, showing evi- 
dence of loss of weight. 

Back and Extremities: The back showed a normal contour. There was marked 
prominence of the lower ends of the radius and ulna, especially on the right side. 
The tibia and fibula were bowed laterally on both sides and there was some similar 














Fig. 1.—Enlargement of right wrist. 


bowing of the femora. The remainder of the physical examination gave entirely 
normal results. 

The infant’s measurements were: over-all length 2034 inches (52.7 cm.), tip 
of head to symphysis pubis 13% inches (34.29 cm.), symphysis pubis to heel 71/2 
inches (19.05 cm.), tip of head to rump 14% inches (36.2 cm.) and acromion 
to finger tips, right 7'/ inches and left 7'/ inches. 


TaBLe 1.—Blood Chemistry 





Nonprotein 
Ni 


Serum Serum 
Calcium Phosphorus trogen 
Mg./100 Ce. Mg./100 Cc. Mg./100 Cc. 








1946 13.6 6.9 
1946 11.9 6.0 
1946 11.2 4.4 
1947 11.3 5.2 
1947 10.9 5.5 
1947 5.2 
1947 11.9 10.5 






































Laboratory Findings.—The blood chemistry is shown in table 1. Urinalysis 
showed an occasional pus cell on two occasions, but the urine was otherwise 
normal. The hemogram was normal. The Wassermann reaction of the blood was 








824 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


negative. A calcium excretion test on Dec. 19, 1946, while he was on his regular 
feeding with an intake of 0.4 Gm. of calcium in twenty-four hours, showed an 
excretion of 0.0058 Gm. of calcium in the urine (normal 0.150 Gm.1) and 0.0255 
Gm. of phosphorus (normal 2.0 Gm.2). Vitamin A absorption curves were flat- 
tened but showed a high fasting level. Alkaline serum phosphatase estimations 
were made frequently, originally for diagnosis, and later as a control of treatment. 
These were done by the method of Lowry and Bessey, with incubation carried 
out for one hour, and the results showed an absent or extremely low alkaline serum 
phosphatase (table 2). 


Roentgen Findings.—‘‘Marked decalcification was noted throughout the bones 
of the body (membranous and cartilaginous). Decalcification was very striking in 
the skull, there being only a few patches of ossification present in the parietal and 
frontal regions. The base of the skull was moderately well calcified.” 


TABLE 2.—Serum Phosphatase 





Alkaline Serum Phosphatase 
in Lowry-Bessey Units* 











0.4 
0.0 
0.0 
0.7 
0.2 
0.6 
Dec. , 1946 0.3 
Jan. , 1947 0.2 
Jan. , 1947 0.15 
Jan. 1947 0.0 
Jan. 20, 1947 0.0 












































*One Lowry-Bessey unit equals the activitv of 1 liter of serum which will liberate 1 millimol 
of nitrophenol in 1 hour at 37.5C. 


Normal range: adults—1.5-4 U; children—5-15 U. 


“The posterior arches of the lumbar vertebrae were indistinguishable from the 
soft tissue shadows, and the ribs of the thorax showed deformities and flaring at 
their ends. Some of the most prominent areas showing lack of normal calcium den- 
sity were seen at the metaphysial ends of the long bones. Here one visualized 
trabecular projections of nonosseous density (cartilage), extending up into the 
diaphysis. The epiphyses appeared to be unaffected, except for a slight degree of 
osteoporosis and it would appear that the bony maturation, so far as the secondary 
epiphysial centers at the knee were concerned, was within normal limits.” 

Fractures were noted through the metaphyses of the radius and ulna (fig. 3). 


Treatment and Progress.—The child was given lactic acid milk feedings with 
percomorph liver oil 10 drops given three times daily, the latter tending to lower 





1. Best, C. H., and Taylor, N. B.: The Physiological Basis of Medical Prac- 
tice, Baltimore, Williams & Wilkins Company, 1945, p. 711. 

2. Best and Taylor,! p. 397. 

3. Lowry, O. H., and Bessey, O.: Federation Proc. 4:270, 1945. 
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the serum phosphatase. As phosphatase is decreased in hypothyroidism,5 and 
thyroxin stimulates ossification, % grain (0.016 Gm.) of thyroid extract was given 
daily for one week and then increased to ¥2 grain (0.03 Gm.) daily for two and 
one half weeks. There was no clinical improvement or change in the serum phos- 


Fig. 2.—Roentgenogram of the skull. 


phatase. A three day calcium balance while the infant was given thyroid extract 
with an average intake of 0.67 Gm. of calcium per day showed 0.15 Gm. calcium 
in his urine and 0.44 Gm. calcium in his stools. This constitutes a positive balance 





Fig. 3.—Roentgenogram of radius and ulna. 


of 24 mg. per kilogram per day as compared with the normal of 36 mg. per kilo- 
gram per day. 

On Jan. 13, 1947, the infant had a convulsion while the amount of serum 
calcium and of phosphorus was normal. On Jan. 18 and 19, as his hemoglobin had 





4. Hansen, A. E.: Proc. Soc. Exper. Biol. & Med. 31:1023, 1934. 

5. Talbot, N. B.: Endocrinology 24:872, 1939. Cantarow, A., and Trumper, 
M.: Clinical Biochemistry, Philadelphia, W. B. Saunders Company, 1945, p. 200. 

6. Daniels, Stearns and Hutton, cited by Bodansky, M., and Bodansky, O.: 
Biochemistry of Diseases, New York, The Macmillan Company, 1941, p. 399. 
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fallen to 11 Gm. per hundred cubic centimeters, he was given three 50 cc. blood 
transfusions. It was hoped that this might provide some humoral substance neces- 
sary for the maturation of mesenchymal cells into phosphatase producing osteo- 
blasts.7 Following the transfusion he had a series of generalized tonic convulsions 
and a fever with a temperature ranging between 101 and 103 F. by rectum. The 
tonic convulsions were relieved by a sedative. 

Dorothy and Keeton§ had reported clinical improvement and elevation of 
serum phosphatase in a case of osteogenesis imperfecta by the administration of 





























Fig. 4.—Section showing inflammatory reaction. 


testosterone propionate. The child was therefore given 5 mg. of testosterone 
propionate intramuscularly on January 20. Early in the morning of January 21, 
he again had a series of tonic convulsions with inspiratory stridor. At this time, 
blood studies revealed his serum phosphorus to be at a tetanic level. Treatment 
was of no avail, and he died shortly thereafter. Measurements taken at the time 
of death showed no significant changes from those on admission. 





7. Ham, A. W.: Personal communication to the author. 
8. Dorothy, A., and Keeton, R. W.: Proc. Central Soc. Clin. Research 
16:77, 1943. 
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Postmortem Observations.—Apart from the skeletal system, there were no 
remarkable macroscopic changes. The long bones showed enlargement of the 
growing ends, especially at the lower end of the radius and ulna. There were 
fractures through the right radius and ulna just proximal to the growing cartilage. 
The costochondral junctions of the ribs showed a similar enlargement. The vault 
of the skull contained only four small plaques of bone in the frontal and parietal 
areas, the remainder consisting of tough fibrous material. 


Microscopic studies revealed some unexpected changes in the kidneys. Their 
general architecture was well maintained, but the collecting tubules subjacent to 
the cortex were distended with casts. Some of these casts were hyaline and 
eosinophilic, lying free in the lumen of the tubules, while others were amorphous, 
deeply basophilic, irregular in outline, and were associated with erosion of the lin- 
ing epithelium of the tubules. 

Surrounding each basophilic deposit was a low grade inflammatory reaction 
characterized by macrophages. 


Sections stained with von Kossa’s technic for phosphate showed that the casts 
failed to take the stain, while Perles’s stain showed them to contain a small amount 
of iron. 


Since this is a common site for calcium deposition, wet weight ash estimations 
were done and showed the kidney to contain 26.1 mg. of calcium per hundred 
grams as compared to a normal control of 34.4 mg. It was concluded that the 
casts probably did not contain calcium and certainly not calcium phosphate. 


The long bones showed normal hyaline cartilage at the growing ends below 
the articular cartilage. There was a wide irregular zone of proliferative cartilage 
with disorganized maturation of cartilage cells and no evidence of calcification of 
the intercellular matrix. The normal regular invasion of cartilage by capillaries 


was completely disrupted and as a result, long, irregular, cartilaginous processes 
projected into the developing osteoid tissue. The osteoid tissue was deposited 
abundantly on the uncalcified cartilaginous intercellular substance and on the out- 
side of the shaft but was almost completely uncalcified for some distance along the 
shaft. This accounted for the fractures of the radius and ulna. The picture re- 
sembled that of severe rickets (fig. 5). 


The vault of the skull presented a most unusual picture, for the bone frame- 
work had been laid down perfectly in the form of osteoid tissue. The periosteum, 
the osteoblasts, the osteocytes and the organic intercellular material all appeared 
completely normal except that there was no calcium. Calcium was found, as ex- 
pected, in the four plaques noted on gross examination. 


Since the serum phosphatase levels were so low during life, samples of tissue 
‘ were taken and extracted for phosphatase by a modification of the methods of 
Kay? and Woodard19, Specimens consisted of approximately 10 Gm. of tissue. 
The sections of bone consisted of the whole left tibia with periosteum and the 
anterior inch of several ribs. The tissue was macerated finely in isotonic solution of 
sodium chloride and then refrigerated. After twenty-four and forty-eight hours, 
samples of the supernatant fluid were assayed by Lowry and Bessey’s method. 
The results of the two samples were found to be identical and are expressed in 
units equal to the number of millimols of nitrophenol liberated by 1,000 Gm. of 
tissue in 1 hour at 37.5 C. (table 3). 





9. Kay, H. D.: Biochem. J. 22:855, 1928. 
10. Woodard, H. Q.: Cancer Research 2:497, 1942. Woodard, H. Q., and 
Higinbotham, N. L.: Am. J. Cancer 31:221, 1937. 
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One half of the right radius and a portion of the membranous left parietal 
bone, 1% inches in diameter, were examined for fat-free bone ash (table 4). 


DIFFERENTIAL DIAGNOSIS 


1. Osteogenesis Imperfecta——The membranous condition of the 
vault of the skull with a slightly elevated serum calcium and phosphorus!” 
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Fig. 5.—Section showing severe rickets. 


immediately suggested this possibility. However, in this syndrome micro- 
melia is secondary to fracture, the nose is of normal contour, the serum 





11. Footnote deleted. 
12. Glauzmann, E.: Schweiz. med. Wchnschr. 66:1122, 1936. 
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phosphatase is normal!* or increased'* and the long bones are slender 
with thin cortices. Furthermore, in this case fractures were all noted on 
the metaphysial side of the growing cartilage, through the area of irregu- 
lar ossification. Microscopically osteogenesis imperfecta usually shows a 
short zone of proliferative cartilage, whereas here the proliferative carti- 
lage was increased and highly irregular. Such a picture has not been 
described in this syndrome.?°. 


TABLE 3.—Phosphatase Activity of Tissue 





Patient Normal 





Tissue Lowry and Bessey Kay (1928) Woodard (1942 


Units Phosphatase Kay Units Bodansky Units 








. Jejunum 207.4 
. Jejunal mucosa 113.4 
. Ileum 215.2 
. Ileal mucosa 149.6 
. Lung 7.8 
Kidney 2.6 
. Parietal bone 5.2 























Rib 5.8 
. Upper part of tibia 1.3 





ol alrlalal al wl ry] 





= 
—) 


. Middle part of tibia 3.0 
11. Lower part of tibia 2.6 























Kay’s and Woodard’s figures are adjusted from U/Gm, to U/1,000 Gm. to correspond 
with our figures. 
1 Lowry-Bessey unit—1 Bodansky unit; 1 Lowry-Bessey unit=3.6 King-Armstrong 
units; 1 Lowry-Bessey unit—0.03 Kay units. 


TaBLe 4.—Fat-Free Ash Content of Bone 





Radius 48.3% 
Rib 42.9% 








Parietal ' 4.13% 














Normal bone ash 60% (Kleiner*) 





*Kleiner, I. S.: Human Biochemistry, St. Louis, C. V. Mosby Company, 1945, p. 116. 


2. Achondroplasia.—The “pugnose,” widespread involvement of car- 
tilage bone with enlarged epiphysial-diaphysial junctions, micromelia 
and the well formed base of the skull suggested this condition. These 
cases usually show also a normal phosphatase, an enlarged thickened 
skull, a trident hand, rhizomelia and short thickened long bones with 





13. Shelling, D. H., in Brennemann, J.: Practice of Pediatrics, Hagerstown, 
M.D., W. F. Prior Company, Inc., 1946, vol. 4, chap. 23, p. 34. 

14. Kolmer, J. A.: Clinical Diagnosis by Laboratory Examination, New York, 
D. Appleton - Century Company, Inc., 1944, p. 139. 

15. Park, E. A.: Personal communication to the author. 
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enlarged tuberosities.16 A membranous cranial vault is unknown!*. The 
pathologic picture of the long bones resembles somewhat that seen in 
Kaufmann’s chondrodystrophia hyperplastica!® except that in this partic- 
ular instance there is no calcification of the maturing cartilage whereas 
in the former there is dense calcification. 


3. Renal Hyperparathyroidism.—The widespread disruption of carti- 
lage maturation would fit in well with this disease. These cases, however, 
show an elevated serum phosphatase, disturbed renal function during 
life and extreme lesions of the kidneys post mortem.1* This patient’s low 
to absent phosphatase, fairly good renal function during life and minor 
renal lesions post mortem render this diagnosis unlikely. 


COMMENT 


After consideration of the foregoing possibilities, it was believed that 
this case did not fit into any of the hitherto described clinical entities. 
A survey of the literature has failed to reveal any similar case in which 
there was no alkaline serum phosphatase, although Hansen has reported 
a case of osteogenesis imperfecta with no phosphatase in the periosteum.‘ 

In this case, the absence of alkaline serum phosphatase appeared to 
be the most significant finding. The basic premise was advocated, there- 
fore, that this was a case of primary failure by the osteoblasts to produce 
alkaline phosphatase, that is, a mesenchymal differentiation defect. With 
this in mind, many of the findings can be explained. 

First, the variations in the alkaline serum phosphatase from 0 to 0.7 
units show that there was some attempt to produce this substance. It 
would seem possible that this production “in utero” was at a higher 
level in order to produce the degree of calcification present at birth in 
the cartilaginous bones. On the other hand, some of the mother’s 
phosphatase (which was at a normal level of 1.4 units) may have been 
transmitted across the placenta to the fetus. Unfortunately, no references 
could be found on this point. 

If one accepts Robinson’s theory of calcification,!® the absence of 
phosphatase would produce a situation similar to rickets, in that the in- 
ability of the organism to free the organically bound phosphorus would 
prevent the overbalancing of the calcium-phosphorus ion solubility 
product which initiates calcification. A relationship is therefore likely 
between the low phosphatase and the lack of calcification seen in the 
pathologic sections and the bone ash. Furthermore, the absorption of 





16. Shelling,13 chap. 28, pp. 1-15. 
17. Park, E. A., and Eliot, M. M., in Brennemann, J.: Practice of Peditarics, 
Hagerstown, Md., W. F. Prior Company, Inc., 1946, vol. 3, chap. 28, pp. 1-8. 
18. Kay, H. D.: Physiol. Rev. 12:384, 1932. 
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phosphorus may have been interfered with in view of the low phos- 
phatase activity of the small bowel. 

Best and Taylor have suggested that phosphatase is not concerned 
with excretion of phosphorus.’® In this case, the low excretion of phos- 
phorus in spite of the normal to high serum phosphorus levels suggested 
a relationship with the low tissue phosphatase of the kidney. The termi- 
nal rise in serum phosphorus, probably started by the transfusion of 
“banked blood,” was inadequately handled by the kidney despite the 
usual methods of therapy. Finally, the renal sections bore mute evidence 
of renal dysfunction in the tubule obstruction by casts. As these casts 
failed to stain with the usual identifying technic, it is possible that these 
were composed of some unusual metabolite as a result of the low alkaline 
phosphatase. 

That the whole disease process was primarily renal in origin is un- 
likely in view of the adequate renal function for other metabolites 
during life (table 1). It was therefore decided to call this disease “hypo- 
phosphatasia” to single out the remarkably low alkaline phosphatase 
levels. 

SUMMARY 


An unusual and previously unreported type of faulty bone develop- 
ment is presented. 
The low to absent alkaline phosphatase appeared to be the primary 


defect responsible for the clinical picture. 
The long bones showed grossly irregular cartilage maturation and 
lack of calcification. The vault of the skull was almost devoid of calcium. 
Treatment failed to change the course of the disease. 





19. Best and Taylor,! p. 398. 





INTESTINAL PERFORATION AND RUPTURE OF THE GALL- 
BLADDER IN CHILDREN WITH TYPHOID 


J. LOZOYA S., M.D. 
Chief Surgeon, Hospital Infantil of Mexico City 
MEXICO, D. F., MEXICO 


ROM the month of July 1943 to August 1946 there were 15,688 

admissions to the Hospital Infantil, México, D. F.; the condition of 
457 patients was definitely diagnosed as typhoid (typhoid and para- 
typhoid), i. e., for 2.91 per cent of the patients admitted. Among 
these 457 cases there were 33 cases of peritonitis (7.22 per cent), of 
which 29 were due to perforation of the ileum (6.35 per cent) and 4, 
to rupture of the gallbladder (0.87 per cent) . 

Besides, there were 3 cases of acute cholecystitis in which my 
associates and I felt operation was not indicated. These patients 
were cured by medical treatment without having had a rupture of the 
gallbladder. This represents 0.66 per cent of the total number of 
patients with typhoid admitted. Table 1 gives a detailed account of 


the 29 cases of intestinal perforation, including the age of the patient 
and the period of development or rather the number of days prior to 


hospital admission with probable duration of the perforations. The 
white cell count and percentage of neutrophils are given in the table, 
except the monocytes, lymphocytes and eosinophils, left out in order 
to simplify the picture. The Schilling index and myelocytes were also 
omitted for the same reason. Suffice it to say that in all there was 
more or less marked reaction of the young forms in proportion to the 
severity of the infection; the tables record the agglutination tests and 
the cultures of the blood, peritoneal fluid or feces, They also record 
the operation performed, which in 3 cases was drainage of the perito- 
neal cavity only, while in 3 others drainage plus resection of a portion 
of perforated terminal ileum with an ileolateral anastomosis was 
done; ileolateral anastomosis was performed in those cases in which 
there were several perforations or a single one surrounded by a large 
zone of necrosis which made it impossible to do simple suturing. 
Drainage and suture of the perforation were done in 13; in the last 
2 cases the technic was altered, Witzel’s being used because I feel 
that it is very effective in decompressing intestines abnormally dis- 
tended. Table 1 indicates the number of perforations found, in the 
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loops that could be seen in the right iliac fossa. In these cases the ad- 
hesions were not destroyed; the pus and fecal matter were aspirated, 
the abdominal wall then being compressed to make sure that the in- 
testinal contents were not extruding through other openings than 
those under consideration. These perforations were always found in 
Peyer’s patches, At this point I must stress a fact not indicated in the 
table for lack of space but which is extremely important: in approxi- 
mately 60 to 70 per cent of cases we found Ascaris lumbricoides in the 
lumen of the intestines or directly in the abdominal cavity; the vomitus 
or feces of the patients, postoperatively, often showed the parasite also; 
we feel that Ascaris lumbricoides may be a determining cause of per- 
forations in acute typhoid with extensive ulcerations of Peyer’s patches. 
Intestinal hemorrhages with or without diarrhea are also indicated in 
the table and show the frequency of both conditions. All the patients 
were suffering from malnutrition before hospitalization. The use of 
purgatives and enemas, unfortunately too frequently given amongst 
our people, contributed greatly to the frequence of intestinal hemor- 
rhages and perforations. Finally, the table indicates the incidence of 
survival, and further explanation is unnecessary as the figures are self 
explanatory. 

Table 2 is like the previous one, except that it refers to perfora- 
tions of the gallbladder. It lacks the period of onset of perforation be- 
cause a history was not always obtainable, but in almost all cases the 
duration was a week or more. The white cell counts and agglutination 
tests are indicated as in table 1. In 3 of these cases, a culture of the 
peritoneal pus was done and we found typhoid bacilli in 2 and 
staphylococcus with B. coli in the other; in the fourth case culture 
was not done. Bile was found in every case in the peritoneal pus. We 
did two cholescystectomies and two marsupializations, bringing the 
gallbladder out through the abdominal wall. Drainage was instituted 
in all 4 cases; we feel that it is always better to perform cholescystec- 
tomies because the operation takes less time and is easier to perform; 
we think it is more effective if most of the pus is aspirated. Patients on 
whom cholecystectomy was performed had in each case extensive 
necrosis of the gallbladder, and in | case the necrosis was almost total. 

Intestinal hemorrhage, diarrhea, feedings, purgatives and enemas 
are listed in table 1. Our only surviving patient was one who came to 
operation before the third day of rupture, and our previous experience 
in these cases helped us to make an early diagnosis. In the 3 previous 
cases perforation had taken place at least a week or more before op- 
eration, and although the peritoneum had displayed marked resistance 
to the typhoid bacillus, it was apparent that bile irritation which was 
conducive to secondary infection made the outlook more unfavorable. 
We were so aware of these perforations that subsequently we were 
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able to diagnose 3 cases of acute cholescystitis in the course of typhoid, 
and the medical service, by early treatment, prevented perforations. 








CLINICAL DESCRIPTION 





The diagnosis of peritonitis due to intestinal perforation in cases 
of typhoid was made according to the following indications: 





1, A patient with a history of a febrile disease of many days’ dura- 
tion (minimum seven days, maximum fifty-three days) who becomes 
severely ill in the last few days (three or four days prior to admission) . 
We had only 4 patients with perforation who reached the hospital 
alive after eight, ten, eleven and fifteen days respectively, and they all 
died. 


2. Positive agglutination reactions in the blood types O and H of 
Eberth’s bacillus, the titer varying between 1:100 and 1:500 (2 speci- 
mens of blood were positive at a low titer, 3 were negative and in 4 
cases we could not obtain specimens) . 













3. Intense abdominal pain, marked rigidity, especially in the right 
iliac fossa, together with fecal vomiting, abdominal peristalsis and 
constipation following a period of diarrhea and intestinal hemorrhage. 






4. Previous use of purgatives, enemas or both. Varying degrees of 
malnutrition were present in our patients. 

5. Usually hyperthermia with a temperature of 39C. (102.2F) but 
sometimes hypothermia with a temperature of 35.5 to 36C. (95.9 to 
96.8F) . 

6. Facies typical of peritonitis, malnutrition, acutely ill appear- 
ance and signs of a long period in bed. 








7. On physical examination findings noted in 3 and also marked 
intestinal distention with tympanitis of the hepatic area and dulness 
of the lower area of the abdomen in most cases. 






8. Contracted sphincter and empty rectum revealed by rectal exam- 
ination, the feeling of free fluid in the peritoneal cavity and the pain 
previously noted in the right iliac fossa; there the intestinal loops are 
adherent and extremely tender. 






9. If the patient is left in the sitting position for five to ten min- 
utes, plain roentgenograms taken subsequently reveal gas in the sub- 
diaphragmatic region and distended intestines with fluid levels. 






10. A differential count of the white cells revealing neutrophilia, 
relative or absolute, even if leukocytosis or leukopenia is present, The 
more intense the leukopenia the worse the prognosis. 






1]. Intestinal hemorrhages and diarrhea prior to the onset of per- 
foration. This was experienced by almost 60 per cent of the patients. 
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The diagnosis of peritonitis due to rupture of the gallbladder from 
typhoid is made when in a case of this disease a clinical picture of 
slowly progressive peritonitis is found. Especially is this so when this 
condition is compared with one produced by rupture of a viscus. The 
pain in the perforated gallbladder is less intense and localized to the 
right hypochondriac region, with definite rigidity in this area appear- 
ing early. In addition, a moderate leukocytosis or leukopenia with 
intense neutrophilia and a positive agglutination test confirms the 
diagnosis, There are great abdominal distention, and absence of 
pneumoperitoneum even if the roentgenograms are taken after the 
patient has been sitting up for ten minutes. More or less complete 
occlusion with a great amount of free peritoneal fluid is added to the 
foregoing findings. Paracentesis abdominis gives a purulent, yellow- 
green fluid, sometimes resembling urine, in which laboratory exam- 
ination easily reveals bile pigment; when acute cholescytitis is asso- 
ciated with typhoid the clinical picture is similar to the one just de- 
scribed, with pain, rigidity and tenderness in the hypochondrium but 
no fluid with bile in the abdominal cavity. I stress the point that for 
a patient with typhoid in whom signs of moderate, well tolerated 
peritonitis are present, the diagnosis of perforated gallbladder should 
be kept in mind; in this way an early operation can be life saving. 


OPERATION, PREOPERATIVE AND POSTOPERATIVE CARE 


The following technic was used in our cases of perforated ileum: 
The peritoneal cavity was drained, with aspiration of as much pus and 
fecal matter as possible, without breaking the adhesions. Then the 
perforation was closed with sutures of surgical gut in most cases1*, In 
3 cases, intestinal resection with enterolateral anastomosis was per- 
formed, as there were several perforations or just one perforation with 
extensive surrounding necrosis. Recently, we have been using Witzel’s 
technic for enterostomy when we are unable to reduce distention 
with Abbott’s or Levine’s tube; if the distention can .be controlled 
with tubes, we close the perforation (two rows of stitches with surgical 
gut), and in this way the patient’s problem is solved in one operation. 
Preoperatively and postoperatively sulfadiazine is given subcutaneous- 
ly in doses of 0.2 Gm. per kilogram of body weight daily and in frac- 
tional doses every six to eight hours. We keep the patients in the best 
possible protein and fluid balance, with blood, plasma, dextrose and 
saline solutions and amino acids given intravenously; 50 cc. of blood 
or plasma are given per kilogram of body weight daily in accordance 
with the hematocrit count and the specific gravity of the urine, but, 
above all, in accordance with the clinical condition of the patient. 
Infections of the upper respiratory tract are treated with penicillin. 
Patients are not given oral feedings for three to five days, receiving 
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adequate amounts of amino acids intravenously. Gastroduodenal and 
rectal intubations are discontinued when the distention subsides and 
bowel movements appear. A rectal tube is inserted up to the cecum, 
when possible, guided by the surgeon at operation into the ileum 
through the ileocecal valve; for this purpose a long Levine tube is 
used. Using the technic of operation previously described, we have 
had 9 survivals in 21 patients with perforation of the intestine, ap- 
proximately a 43.0 per cent incidence of cure. With these methods, 
our statistics are constantly improving, and in time our mortality rate 
should decrease. Amongst other things it must be borne in mind that 
in the cases that terminated fatally, the patients came to the hospital 
moribund with perforations of many days’ duration. In fact, those 
who did survive had perforations of less than three days, and it is our 
opinion that the careful and rational preoperative and postoperative 
care contributed greatly to the success obtained. Directions for the 
Operative procedures may be summarized as follows: 


1, Use every method to combat distention. 

2. Avoid reinfection of the peritoneum by closing the perforation 
or draining the intestine by the Witzel method. 

3. Drain the peritoneal cavity and treat the infection with all the 
obtainable methods, and keep the general condition of the patient as 
normal as possible. 


We have already described the technic in connection with rupture 


of the gallbladder. 
In making a prognosis, one is guided by certain considerations: 
When the patients are poor risks one must consider: 
(a) General Condition 
(1) Intense toxic and infectious states 
(2) Marked malnutrition 
(3) Signs of cardiovascular weakness. 
(b) Peritoneal Picture: More than three days 
(c) White Count 
(1) Leukopenia under 5,000 
(2) Relative neutrophilia 
(3) Appearance of young forms (myelocytes) . 

All of the patients are malnourished before and during their illness 
and have had enemas and purgatives. A great number have had 
diarrhea and hemorrhages. Of these patients 21 were under 11 years 
of age, a fact that is contrary to the opinion that perforation in 
typhoid is more common in adolescents, It is pertinent to say that the 
hospital accepts only patients that are under 15 years of age. 

The results in the 29 cases were as follows: Of the 8 patients not 
operated on 7, or 85 per cent, died and 1, or 15 per cent, survived. 
Of the 21 patients operated on 12, or 57 per cent, died and 9, or 43 
per cent, survived. 
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CONCLUSIONS 


1. Intestinal perforation due to typhoid is frequent among children 
(7.22 per cent of all the cases of typhoid) . 

2. In case of perforation of the intestine or rupture of the gall- 
bladder in typhoid operation is necessary. 

3. In order to improve the statistics, good preoperative and post- 
operative care is essential, along with expert surgical technic, which 
must provide drainage of the peritoneum and avoidance of its rein- 
fection and of abdominal distention. 


4. A good prognosis is in direct ratio to early operation. 


5. When there are malnutrition, intense toxicity and infection, 
with marked leukopenia, combined with intestinal perforation or rup- 
ture of the gallbladder in typhoid, the prognosis is death. 


SUMMARY 


The experience at the Hospital Infantil of México, D. F., in deal- 
ing with intestinal perforations and rupture of the gallbladder in 
typhoid is presented. 

The 457 cases of typhoid amongst 15,688 general admissions in 
three years, with 29 cases of intestinal perforation and 4 ruptured gall- 
bladders, form the basis of this report. Of these patients 21 were op- 
erated on, with a survival of 9 (43 per cent survivals with operation) ; 
8 were not operated on, of whom 7 died (85 per cent mortality) ; and 
4 with rupture of the gallbladder were operated on, 1 patient sur- 
viving. 





INCIDENCE OF SICKLEMIA IN THE NEWBORN NEGRO INFANT 


ROLAND B. SCOTT, M.D. 
ROBERT P. CRAWFORD, M.D. 
AND 


MELVIN JENKINS, M.D. 
WASHINGTON, D. C. 


LTHOUGH sickle cell anemia is a hereditary and congenital dis- 
ease, it is seldom diagnosed in infancy and is usually not considered 
in the differential diagnosis of neonatal anemia and/or jaundice. Of 
the several studies on the incidence of sicklemia in the Negro,” only one 
in the American literature to our knowledge includes an appreciable 
number of cases of newborn infants. Even here, unfortunately, the day 
of life on which the test for sickling was done is not stated. Because of 
the paucity of data on the incidence of the sickle cell trait in the early 
days of life and as a part of a long study of sickle cell disease in a group 
of persons from infancy to adolescence, we submit our findings. 
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METHOD 


Two hundred and fifty-seven full term and 5 premature Negro infants selected 
at random from 934 live births in Freedmen’s Hospital between Aug. 1, 1946 and 
June 7, 1947 were tested. 

One drop of capillary blood obtained by needle puncture of the toe or heel 
was mixed with one drop of isotonic solution of sodium chloride on a clean glass 
slide, enclosed by a cover rimmed with petrolatum and placed in a drawer at room 
temperature. Slides were examined at the end of twenty-four and forty-eight 
hours, and the percentage of sickled red blood cells estimated. This technic was 
used on all infants tested. 

The blood of 80 infants was tested by the method of Beck and Hertz,4 some- 
what modified: One drop of capillary blood obtained by needle puncture was 
mixed with one drop each of isotonic solution of sodium chloride and 5 per cent 
solution of sodium citrate in a test tube, covered with a 1 cm. depth of liquid 
petrolatum and allowed to remain at room temperature for twenty-four hours. 
Three drops of 10 per cent solution of formaldehyde in isotonic solution of sodium 
chloride was then added to the mixture beneath the oil; the resultant mixture was 
allowed to set for forty-five minutes and smears examined for sickling. 

The blood of the initial 129 infants was tested in the first twenty-four hours 
of life and again between the third and fifth days of life. Infants with sicklemia 
received a red blood cell count, a determination of the hemoglobin content of the 
blood and a thorough physical examination. Mothers of infants with the sick- 
ling trait were tested by the cover slip method and questioned for a family history 
of sickle cell anemia. 

In order to compare the incidence of the sickle cell trait in the newborn 
infant with that in older infants and children, 209 infants and children admitted 
to the medical and surgical pediatric wards and seen in the pediatric clinic and 
emergency room were tested by the cover slip method. 


RESULTS 


All positive results were obtained by the cover slip method. Nine in- 
fants, 5 male and 4 female, had the sickling trait, an incidence of 3.4 per 
cent (table 5). Table 7, which records the results of other investigators 
on the incidence of sicklemia in the newborn, shows that our percentage 
of positive results is in close agreement with an incidence of 3.7 per cent 
in 159 “newborn” tested by Diggs, Ahmann and Bibb.* The incidence of 
20 per cent in 5 newborn infants reported by Beck and Hertz‘ is probably 
not statistically significant because of the small number of infants exam- 
ined. Combining the figures of Diggs, Ahmann and Bibb with those of the 
present report, we find that of a total of 421 newborn infants examined, 
15, or 3.5 per cent, gave positive reactions to the test. 


Results of Tests on the First, Third and Fifth Days of Life (tables 1, 2 
and 3).—All infants were tested on the first day of life. Four male and 
3 female infants showed the sickling trait on that day, an incidence of 





4. Beck, J. S. P. and Hertz, C. S.: Standardizing Sickle Cell Method and 
Evidence of Sickle Cell Trait, Am. J. Clin. Path. 5:325-332 (July) 1935. 
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TaBLe 1.—Infants Tested on the First Day of Life 





Total No. of Infants 
Tested: 262 


No. Positive for 
Sickling: 7 


Percentage 


% Range of 
Sickling 





Male Female 


Female 




















ax 








TABLE 2.—Infants Tested on the Third Day of Life 





Total No. of Infants 
Tested: 133 


No. Positive for 
Sickling: 3 





Percentage 


% Range of 
Sickling 








Male Female 





Male Female 




















Taste 3.—Infants Tested on the Fifth Day of Life 





Total No. of Infants 
Tested: 129 


No. Positive for 
Sickling:6 


Percentage 


% Range of 
Sickling 








Male 


Male Female 





























TasLe 4.—Infants Tested for Sicklemia 





Total Number of Infants Tested: 262 





First and Fifth Days of Life: 129 


First and Third Days of Life: 133 








Female 


Male 


Female 














59 








TasB_e 5.—Infants Giving Positive Reactions to the 


Test for Sicklemia 





Infants Tested: 262 


Sickling: 9 


No. Positive for 


Percentage 
Sickling 








Male Female 


Female 








149 
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TasLe 6—Newborn Infants Showing the Sickle Cell Trait 





A. Day for 
Case No. Sickling 
Initials B. Day, 9 
Sickling 


Hb. 
Gm. 
100 Cc. 
(Sahli) 


Red Blood 
Cells, 
Millions 


| 
| 
| 
| 
| 


Abnormal 
Physical on M 
Findings % 





BRU 


19.5 6.0 


None 


Result of Test 


> Family History 
pane’ at of Anemia 


Neg. None 





Oren 
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ul 
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Cousin has 
sickle cell 
anemia 











TABLE 


7.—Incidence of Sicklemia in the Newborn Infant 





Author 


Newborn Infants 
Tested 


Newborn Infants 
Positive 


Percentage 








. Graham and McCarty, 
(J. Lab. & Clin. Med. 
12:536-547 
(March] 1927) 


5 


83t 





. Beck and 
Hertz4 





. Diggs, Ahmann, and 
Bibb3 





. Scott, et. al. 


262 


9 








Total3.4 





421 





15 











+All were infants whose mothers showed the sickling trait. 


TABLE 8.—Older Children with Sicklemia 





No. of Older Children 
Tested: 209 


No. Positive for 
Sicklemia: 16 


Percentage 
Positive 








Male Female 


Male 


Female 





103 106 
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2.6 per cent. The percentage range of sickling was from 2 to 40. Of 133 
infants tested on the third day of life 3, or 2.2 per cent, gave positive re- 
sults. The percentage range of sickling was from 10 to 20. Of 129 infants 
tested on the fifth day of life 6, or 4.6 per cent, showed the sickling trait. 
The percentage range of sickling was from 0.5 to 40. 


Comment on Infants with Sicklemia (table 6).—Tests of 4 of the in- 
fants showing sicklemia gave positive results on both the first and the fifth 


TasLe 9.—Incidence of Sicklemia in Older Children (Literature) 





Author Children Tested No. Positive | Percentage 











Killingsworth and Wallace, 
(South. M. J. 29:941-944 
[Sept.] 1936) 450 School children 


Graham and McCarty (J. Lab. 
& Clin. Med. 12:536-547 

(March] 1927) 400 Hospital children 
Beck and Hertz4 21 Hospital children 


961 School and 
Diggs, Ahmann and Bibb? hospital children 


Sydenstricker (Cited by 
Diggs, Ahmann and Bibb3 1800 School children 


Cardozo (Arch. Int. Med. 
60:623-653 [Oct.] 1937) 278 Hospital children 


Scott, et. al. 209 Hospital children 



































“Total 4117 








TaBLe 10.—Effect of Age on Percentage of Sickling 





Case No. % Sickling on % Sickling on % Sickling on /|A: Age 
Initials 1st day 3rd day 5th day B: Max. % Sickling 








: 17 months 
40 85.8 





: 11 months 
10 37 

















we | Sh | we 


yf : 7 months 
A. P. 10 29.2 











*Not tested. | 


days of life (cases 1, 2, 3 and 4) and of 3 on the first and third days of 
life (cases 5, 6, 7); tests of 2 infants gave negative results on the first 
day of life, but demonstrable sicklemia had developed by the fifth day 
(cases 8 and 9). 

Hemoglobin values and red cell counts were well within the normal 
range for this period of life.5 None of these infants presented abnormal 
physical findings suggestive of active sickle cell anemia. Eight mothers 





5. Smith, C. A.: The Physiology of the Newborn Infant, ed. 1, Springfield, 
Ill., Charles C Thomas, Publisher, 1945, pp. 105 and 109. 
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of infants with the sickling trait were tested, and 2 of them were dis- 
covered to harbor the sickling phenomenon. 











Photomicrograph showing approximately 65 per cent sickling of erythrocytes 
after forty-eight hours’ incubation in infant A. P. (case 7) at the age of 10 months. 
Maximum sickling of erythrocytes in same subject on third day of life was 20 
per cent and at 8 months of life 29 per cent. (Moist cover slip blood preparation; 


oil immersion. ) 


C. S. (case 8), a cousin to a patient with sickle cell anemia hospital- 
ized numerous times and well known to us, was the only infant whose 
family history was known to be positive for sickle cell disease. 
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Results in Older Children (table 8.)—Two hundred and nine older 
children were tested, 103 males and 106 females, ranging in age from 
1 week to 11 years. Sixteen children, 6 males and 10 females, gave posi- 
tive results, an incidence of 7.5 per cent. Our results in this age group 
agree fairly closely with those summarized from several previous studies 
of children in approximately the same age range (table 9). 

Hemograms of 7 of the 16 children with sicklemia were available 
for study. Red cell counts and hemoglobin values were well within nor- 
mal for 5 of these. Two children displayed anemia and were subse- 
quently given a diagnosis of active sickle cell anemia. 


FOLLOW-UP STUDY OF NEWBORN INFANTS WITH 
POSITIVE REACTIONS 

Three of the 9 newborn infants with positive reactions to .the test 
(cases 4, 6 and 7) were available for reexamination of the blood for the 
degree of sickling at the ages of 17, 11 and 7 months respectively. The 
maximum percentages of sickling after forty-eight hours’ incubation of 
wet preparations were 85.8, 37 and 29.2 respectively. Comparative per- 
centages for the same infants during neonatal life were 40, 10 and 20 
respectively. The results are recorded in table 10. 

At the time of reexamination these 3 infants were apparently in 
excellent physical condition, and all exhibited normal values for hemo- 
globin and red blood cells. 

COMMENT 

Although the sickle cell trait is inherited, it is apparent that the trait 
may not manifest itself early in life when sought for by routine tests. The 
ease with which the sickling phenomenon can be demonstrated would 
seem to increase with the age of the subject. Similarly, clinically, the 
incidence of active sickle cell disease in childhood is lower in early in- 
fancy and increases in direct proportion to increasing age. In this latency 
sickle cell anemia is not unlike other inherited diseases, in which an in- 
born defect exists at birth, but whose full-blown expression must await 
the passage of time or the stimulating effect of unfavorable environmental 
factors. 

It is possible that by using more refined methods, such as the vital dye 
method of Hansen-Pruss**, a higher incidence of sicklemia may be de- 
tected. It is reasonable to assume that such a technic would elicit cor- 
respondingly higher percentages of sickling in older children and adults. 
Since most studies referred to in this report made use of the slide method, 
the comparative incidence would probably still obtain, no matter what 
method is employed. 

Active sickle cell disease apparently is a rare occurrence during the 
neonatal period of life.6 Children who exhibit active sickle cell disease 





6. Cohen, S. M.; Miller, B. M., and Orris, H. W.: Fatal Sickle Cell Anemia 
in a One-Month-Old Infant, J. Pediat. 30:468-472 (April) 1947. 
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rarely manifest clinical symptoms during the first six months of life. 
Moreover, the inactive or latent variety (sicklemia) may not be demon- 
strable in the newborn period and may not appear until some time later. 
This is evident from our finding of 3.4 per cent sickling in newborn as 
compared with 7.6 per cent incidence in older children. 

At present we have no satisfactory explanation for this period of rela- 
tive latency which exists in sickle cell disease and to a lesser extent even 
in sicklemia during very early life. Comparison of the chemical con- 
stituents of the blood of young infants and older children reveals many 
differences, particularly in regard to the relatively low values for plasma 
proteins and lipids during very early life. A subsequent report will deal 
with efforts to increase quantitatively and qualitatively the sickling phe- 
nomenon in the blood of newborn infants by the addition of small incre- 
ments of protein and lipid fractions. 

Watson’ attributes the relative suppression of sickling phenomenon 
in the blood of young infants to the presence of fetal hemoglobin which 
does not disappear until the age of about 442 months. 

The 9 infants in this series who harbored the sickling trait did not 
exhibit anemia and the other hematologic manifestations of active sickle 
cell disease; hence, for the present, these cases are classified provisionally 
in the category of “sicklemia.” Determination of the number that will 
remain inactive, the patients harboring only the sickling trait, and the 


number that eventually will develop into active hemolytic disease must 
be left to time and clinical follow-up. 


SUMMARY 


Of 262 newborn Negro infants tested for the sickling trait on the first, 
third, and fifth days of life, the reactions of 9 or 3.4 per cent were posi- 
tive. No cases of active sickle cell anemia were detected. 

Of 209 older children tested for the sickling trait the reactions of 16 or 
7.6 per cent were positive. 

There is apparently a lower incidence of expression of the sickle cell 
trait in early life than in later life. Factors responsible for this difference 
are unknown at present. 

There is an indication that newborn infants who exhibit the sickling 
trait in the first few days of life experience a potentiation of the sickling 
phenomenon in later infancy and childhood. 

Further investigation is necessary to elucidate the factors which are 
responsible for an apparent qualitative and quantitative suppression of 
the sickling phenomenon during neonatal life. 





7. Watson, J.: Personal communication to the authors. 





STIMULATION OF GROWTH IN BOYS BY SUBLINGUAL 
TESTOSTERONE THERAPY 


WILLIAM C. DEAMER, M.D. 
SAN FRANCISCO 


N OUR EXPERIENCE and that of most investigators, anterior pitui- 
tary extracts intended to stimulate growth have thus far been disap- 
pointing. It is possible that a new preparation such as that reported by 
Evans, Simpson and Li! will prove more satisfactory when given 
clinical trial. Meanwhile, except for the use of thyroid substance in cases 
of primary hypothyroidism, the most effective way of increasing the rate 
of growth, at least in boys, is the use in the prepuberty period of prepara- 
tions which bring on an artificial puberty with associated sexual develop- 
ment and general somatic growth. The present report is on the use of this 
approach in 5 cases. 

The causes of short stature are numerous and, in addition to hypo- 
throidism, include renal insufficiency, metabolic disorders (such as the 
celiac syndrome and glycogen storage disease), chronic cardiac disease, 
diseases of the skeletal system, racial and familial (constitutional) factors 
and pituitary deficiency. The group of cases herein reported appears to 
fall chiefly in the group with pituitary deficiency. A familial factor for 
dwarfing may also be present in 2 of the 5 cases (W. H. and R. C.) and 
cannot be ruled out in the other 3 (table 1). 

There are, unfortunately, no exact criteria by which the pituitary ori- 
gin of dwarfing can be proved. Proof is particularly difficult before and 
during adolescence. If no other cause for retarded growth is found, it is 
often assumed by the process of exclusion that the cause is hypopituita- 
rism. This obviously leaves a great deal to be desired from the standpoint 
of accuracy. Roentgenograms of the sella turcica are usually of no value. 
Hormone assays afford limited assistance. Among our 5 cases | patient 
was shown to excrete abnormally low amounts of one of the pituitary hor- 





From the Department of Pediatrics, University of California Medical School. 
Read before the American Pediatric Society, Skytop, Pa., May, 1946. 


1. Evans, H. M.; Simpson, M. E., and Li, C. H.: The Gigantism Produced 
in Normal Rats by Injection of the Pituitary Growth Hormone, Growth 12:15, 
1948. 
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mones (W. H., deficient in gonadotropic hormone)? and all 5 were low in 
excretion of urinary 17-ketosteroid. ffig. 1). Unfortunately, the normally 
low androgen and gonadotropin content of the urine of prepubertal boys 


TaBLe 1.—Result of Testosterone Therapy 





| Gain in Weight 
Rental Shortest iia’ a —jn One) In Ye 
Ss | reat- mnOne | n ar 
et Relative sees | ment Year of | Prior to 
Therapy | Therapy 
| 


9% Aunt 4normal | Thyroid % grain|121b. | 4 1b. 
5 ft. 2 in. irregular for } 
| 2 years 


Mother and | 3 normal | Thyroid to 1% 18 lb. 
father, both grains for 3 yrs. 
5 ft. % in. “‘antuitrin G,’’ 
500 cc. 














Grand- 1 equally | None 14% lb. | 5 
ye small 
t. 


Grandmother | 1 normal | Thyroid 1% grains | 11% Ib. | 
and aunt, before, during and 
5 ft. 2in. after therapy 


Mother, 3 half- 
5 ft. 2 in. siblings | None 
normal 






































tAt start of treatment. 
Note initial retardation of dental and bone ages, also the marked gain in weight 
during treatment. 


t 


TOTAL URINARY 17KS Ms PER Day 
~ ae a o ~ >. © ss = 


~ 
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Fig. 1.—The excretion of small amounts of 17-ketosteroids (indicative of male 
sex hormone) by the 5 patients included in this report is indicated by the initialed 
circles. Shaded area shows usual values obtained with the method used.* 











*The 17 ketosteroid determinations were made by Dr. Nellie Halliday in the 
University of California Hospital Hormone Laboratory, supported in part by a 
donation from the Ciba Company. The method employed was essentially that of 
Pincus, except that the Holtdorff-Koch modification of the Zimmerman reaction 
was employed in the colorimetric readings. The ketonic fractions were separated 
by the use of Girard’s reagent T. The curve constructed is based on values for 45 
children . . . and 60 adults of both sexes. 

2. Before puberty less than 8 mouse units of gonadotropin are usually 
found in the twenty-four hour specimen of urine, whereas after puberty, 8 

(Footnote continued on next page) 
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limits the significance of these findings, which, nevertheless, still permit 
the concept of deficient pituitary secretion. It may well be that such a 
deficiency was present in 4 of the 5 cases (all save R. C. who should prob- 
ably be looked on as a normal, late maturing boy), but it cannot be said 
that this was adequately demonstrated. In all 5 cases the bone age was 
markedly retarded. In the absence of hypothyroidism, this and the low 
excretion of 17-ketosteroid could both be attributed to insufficient 


AR- 104 yr 





WH I4tyr 


7.5 mq. 








n » 4. nm 
14 16 18 20 22 2 26 26 50 


Fig. 2.—Growth during oral therapy with testosterone. The dotted line repre- 
sents growth rate before therapy. 

A. R., aged 10% years, had an initial height of 43.7 inches (about 111 cm.). 
After maintaining a growth rate of 1.1 inches (2.8 cm.) a year for three years, 
this boy received one and a half grains (0.1 Gm.) of thyroid daily for six 
months. Growth was at the rate of 2 inches (5.08 cm.) a year during this period. 
While continuing thyroid, 7.5 mg. of methyl testosterone were given by mouth daily 
for fifteen months. Growth during this period was at the rate of 4.4 inches 
(11.2 cm.) a year. When testosterone was withdrawn and thyroid continued, 
growth again was at the rate of 2 inches a year. 

W. H., aged 14% years, had an initial height of 50.2 inches (127.5 cm.). 
This was the least satisfactory case. Before treatment, growth was at the average 
rate of 1.1 inches a year over a six year period of observation and had been 
completely uninfluenced by 1% grains of thyroid daily for three years and a total 
of over 500 cc. of “‘antuitrin G” (a preparation said to contain the growth-promot- 
ing principles from the anterior lobe of the pituitary gland). During the first six 
months an average daily dose of 7.5 mg. of methyl testosterone was given by mouth 
with no obvious effect. The dose was increased to 12.5 mg. daily and the rate of 
growth became 2.9 inches (7.4 cm.) a year. When treatment was stopped after 
seventeen months the rate of growth dropped to 0.9 inches (2.3 cm.) a year, 
slightly less than what it had been prior to treatment. The subsequent use of 
“antuitrin S” (a preparation of chorionic gonadotropin), 500 units three times a 
week (not shown on chart), had no influence on growth. 





to 25 units or more are considered normal values. W. H. was found to have less 
than 5 mouse units, the determination being made after treatment with testoste- 
rone when he was 17 years old. E. J. excreted less than 6 mouse units at the age 
of 91/, years, also after treatment. L. B. excreted over 9 and less than 26 units 
at the age of 16 years, which was during treatment. R. C. excreted over 17 and 
less than 34 mouse units during treatment at the age of 15 years. A. R. excreted 
over 8 and less than 16 mouse units after treatment at the age of 121/ years. 
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stimulation of the adrenal cortex by the pituitary gland, resulting in defi- 
cient production of androgens. 

Stimulation of growth by the indirect means of inducing puberty in 
the prepuberty period has been reported by several other investigators.* 
Its counterpart is seen in the growth spur of normal puberty, as well as in 
the rapid growth of children with adrenal cortical hyperplasia or cortical 





Pr rew 











Fig. 3.—Photographs of A. R. taken at the beginning of treatment with 
testosterone and fifteen months later. 


adenoma. Unfortunately, in the latter cases the increased rate of growth 
is terminated too soon by premature closure of the epiphyses. This undue 
advancement of the bone age, which accompanies the rapid growth, re- 
sults in persons who, although very tall children, cease to grow at an 
early age and become dwarfed adults. 





3. Finkler, R. S., and Cohn, G. M.: Hormonal Effects on Growth in Chil- 
dren, Arch. Pediat. 60:362, 1943. Gordon, M. B., and Fields, E. M.: Effect of 
Chorionic Gonadotropic Hormone and of Male Sex Hormone on Height Increase 
and Bone Development, J. Clin. Endocrinol. 2:715, 1942. Goldzieher, M. A.: 
Growth and Sex Hormones, ibid. 1:924, 1941. 
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If testosterone therapy were used as a means of obtaining an increased 
rate of growth in boys of short stature, the important question would then 
appear to be: Will premature closure of the epiphyses defeat the purpose 
of the therapy by cutting short the period of growth, even though within 
that period growth occurs at a more rapid rate? Pursuing this thought 
further it seemed obvious that if a child’s bone age were retarded, a wider 
latitude would be given in the matter of advancement of the bone age 














Fig. 4.—Photographs of W. H. taken at the beginning and end of the period 
of treatment with testosterone. 


during therapy. With this in mind my colleagues and I chose as the most 
suitable candidates for stimulation of growth by testosterone 5 short boys 
whose bone age was markedly retarded. In 4 there was a retardation of 
four years or more, and the height was lower than the lowest limits of the 
Baldwin-Wood standards. The fifth case (R. C.) was in the lower bracket 
of the Baldwin-Wood height standards and the retardation bone age was 
about threé years. 

In 3 of the cases a trial of thyroid had been made. In 1 (W. H.) it 
had no effect; in the second (A. R.) growth was increased, but not 
greatly while in the third (L. B.) a small dose given irregularly was 
without effect. None of the cases showed the usual signs of hypothyroid- 
ism. The intelligence quotient of all was 100 or over, save that of E. J. 
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whose quotient was 86. Basal metabolic rates were also normal for R. C., 
L. B. and A. R. For W. H. several previous reports showed normal basal 
metabolic rates whereas our determination was —21 per cent. A long 
trial of thyroid, however, had been without effect; his intelligence quo- 
tient was 113 and his blood iodine was 6.9 micrograms (normal, 4 to 8 
micrograms) ; so hypothyroidism was considered to be ruled out. 


| Treatment Stopped 


r RC i4tye 





INCHES 











= 


-_ 
~~"24yr. 


Fig. 5.—Growth during oral therapy with testosterone. The dotted line repre- 
sents growth rate before therapy. 

R. C., aged 14% years, had an initial height of 56. 8 inches (144.2 cm.). 
This boy had grown at the average rate of 1.4 inches (4.5 cm.) a year while under 
observation during the preceding six years. His height deviated the least from the 
average for his age in the group of 5 boys studied. While on a daily oral dose 
of only 7.5 mg. of methyl testosterone for a period of one year, he grew 4.4 inches 
(11.2 cm.). When medication was discontinued he continued to grow at the rate 
of 3.8 inches (9.6 cm.) a year. We felt that normal puberty influences had fol- 
lowed immediately on induced puberty. 

L. B., aged 143% years, had an initial height of 48.7 inches (123.6 cm.). 
This boy had grown at the average rate of only 1 inch (2.5 cm.) a year for the 
preceding three years. While taking 10 mg. daily of methyl testosterone by mouth 
for one year, he grew 4.5 inches (11.4 cm.). When the dose was reduced to 5 
mg. growth fell off to the rate of 1.7 inches (4.3 cm.) a year. 

E. J., aged 8 years, had an initial height of 40% inches (103.5 cm.). This boy 
had grown at the average rate of 1 inch a year for the preceding two and a half 
years. On the small daily oral dose of 3.75 mg. of methyl testosterone he grew at 
the rate of 3.25 inches (8.2 cm.) a year for a period of eighteen months. When 
treatment was stopped he continued to grow at the rate of 1.2 inches (3.04 cm.) a 
year—approximately the same as before treatment. 
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METHODS AND RESULTS 


The 5 boys chosen were given oral methyl testosterone (in the form 
of “metandren linguets”*), hard tablets which are not swallowed but al- 
lowed to dissolve slowly in the mouth, once or twice a day. They were in- 
structed to place the tablet between the gum and the cheek and to try 
to forget about it while the tablet dissolved over a period of half an hour 
or more. The dosage varied from 334 to 12% grains (0.25 to 0.83 Gm.) 
a day, depending on the success obtained in stimulating growth and the 














Fig. 6.—Photographs of L. B. taken at the start of treatment with testosterone 
and nine months later. 


tolerance as judged by frequency of erections. Treatment was continued 
for a period of twelve to twenty-two months. In all instances increase 
in the rate of longitudinal growth occurred, as well as increase in genital 
development and an increase in weight. In figures 2 and 5 the height 
increment of each boy during treatment is shown, as well as the expected 
increment had he continued to grow at his former rate. The increased 
rate of growth during therapy varied from twice the former rate (W. H.) 
to four and a half times the former rate (L. B.). The calculation of what 
the rate of growth would have been without treatment is, of course, at 





4. Product of the Ciba Company. 
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best an approximation. The period of observation prior to treatment was 
from two and one-half to six years, and data on height in each instance 
were obtained from hospital and physicians’ records, in addition to those 
of parents and schools. We are fully aware of the possible inaccuracies 
in connection with the usual determinations of height where the tilt of the 
head may make a difference of almost half an inch (1.27 cm.). The very 
short stature of the subjects treated, however, is itself evidence of the slow 
rate of growth prior to treatment. The measurements during treatment 
were all made by the same person, using the same height scale and a 
sliding head piece of two planes at right angles to each other. Measure- 











Fig. 7.—Photograph of E. J. taken at the end of eighteen months of treatment 
with testosterone. 


ments were made at approximately the same time of day with careful 
attention to tilt of the head. Even with these precautions technical er- 
rors amounting to 4 inch (0.64 cm.) undoubtedly occurred. 

Against the possibility that any of these patients were chosen for treat- 
ment at a time when the puberty increment in height was about to occur 
of its own accord is the fact that the bone age of 11% or less indicated 
that this was most unlikely. 

COMMENT 

For the reasons indicated we were greatly interested in the effect of 
therapy on the bone age, and felt we should not continue using testoste- 
rone in the event the bone age caught up with chronologic age. This did 
not occur in any of the cases, as can be seen by referring to table 2. This 








858 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


table also brings out the fact that bone age is often difficult to judge and 
great accuracy is frequently not possible due to the wide variations of the 
normal, the lack of accurate standards for certain epiphysés and the fact 
that epiphyses are not necessarily of equal maturity in different areas of a 
child. The last difficulty is especially encountered in the child whose 
bone age deviates markedly from the average. 


TABLE 2.—Degree to Which Epiphysial Closure Was Hastened by Testosterone 
Therapy 





Daily Dose 
Patient Advancement in Bone Age Comment of Tes- 
During Treatment tosterone 








Start of therapy 
After 9 mos. 
true age 14 yr. 8 mo. Airanent aheut 


1% yr. in 9 mo.* 





Start of therapy 

true age 14 yr. 3 mo. 
Advanced about 
3 yr. in 20 mo. 





Start of therapy 

true age 14 yr. 2 mo. 
Advanced about 
Hand A q 21 mo. in 1 yr. 
Elbow)over 11 
Ankle funder 14 


Start of therapy 
true age 10 yr. 5 mo, 





Advanced about 
3 yr. in 20 mo. 





Start of therapy 

true age 7 yr. 11 mo. 
Advanced about 
Hand , 3 yr. in 18 mo. 
Elbow under 5 
Hip under 5 




















*After 26 months of treatment and reduction of dose to 5 mg. daily, the hand of L. B. showed 
a bone age of 14% yr.; an advancement of 5 years in a 26 month period. 


While it remains a question as to how we influenced the final height 
these boys will eventually attain as compared with what they would have 
achieved if left untreated, we believe two conclusions are warranted. The 
first is that even though we did not increase the ultimate height, “borrow- 
ing” additional inches ahead of time was psychologically of great impor- 
tance to these boys, particularly when it came to a time when their class- 
mates of both sexes were growing rapidly. Secondly, as far as the danger 
of arresting growth too soon is concerned, we believe one is within a 
relatively safe area so long as there is evidence that the bone age is less 
than the chronologic age, or possibly equal to it. This implies choosing 
children with a markedly retarded bone age to begin with, and checking 
frequently by roentgenograms of several areas of the body to show that the 
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boundary has not been overstepped during treatment. There remains the 
possibility that treatment will, in some instances at least, decrease the 
ultimate height obtainable. While we believe this danger is minimized by 
the yse of small doses of testosterone and the proper selection of cases, we 
nevertheless feel it is a matter for serious consideration which should 
discourage indiscriminate attempts to stimulate growth by the use of 
testosterone. This method appears to us to be suitable to only a limited 
number of carefully chosen and markedly dwarfed boys. We feel it should 
not be used to stimulate growth in most cases of short stature. 

The parents and children were uniformly pleased with the results of 
treatment, despite the fact that the child was still a small individual at 
the cessation of treatment. Each time the patient’s trousers had to be 
lengthened was an occasion for rejoicing and the psychologic benefits 
of the increased rate of growth were very real. In no instance did we feel 
the increased genital development reached undue proportions or brought 
on any behavior problems. On the contrary, increased aggressiveness in 2 
of the cases was a desirable feature of the treatment. 


CONCLUSION 


It appears that until a better method of stimulating longitudinal 
growth appears, certain prepubertal boys whose bone age is retarded by 
several years, and who are extremely short in stature, may be suitable 


candidates for sublingual testosterone therapy, provided this is not carried 
out to the point of undue advancement of the bone age. 

Attention is called to possible disadvantages inherent in this method 
of obtaining an increased rate of growth. 








FACTORS INFLUENCING THE BLOOD PICTURE OF 
THE NEWBORN 


Studies on Sinus Blood on the First and Third Days 


@. B. DeMARSH, M.D. 
SEATTLE 


H. L. ALT, M.D., Ph.D. 
CHICAGO 


AND 


W. F. WINDLE, Ph.D., Sc.D. 
PHILADELPHIA 


ANY WRITERS have noted the lack of standard values for the 
number of red corpuscles, amounts of hemoglobin and percentage 
of packed corpuscles in the blood of the newborn infant. The literature 
on this subject has been well reviewed by Smith in his recent book on 
“Physiology of the Newborn Infant.”! He has discussed the uncontrolled 
factors which may have led to the wide range of values encountered. We 
have reported the effect on the blood picture of depriving the infant of 
placental blood during the first week of life.2 We found that hastily 
clamping the umbilical cord immediately after birth led to significantly 
lower red corpuscle counts and hemoglobin contents of the blood during 
the first week of life. Infants whose cords were not clamped until the 
placentas had separated from the uteri had on the average 560,000 
more red blood corpuscles per cubic millimeter and 2.6 Gm. per hundred 
cubic centimeters more hemoglobin during the first week than those 
whose cords were clamped immediately. All blood samples were drawn 
from the heel by puncture. During the study, we encountered some evi- 
dence of intrinsic differences between capillary blood and that drawn 
from larger vessels. 





This study was aided by grants from the Penrose Fund of the American 
Philosophical Society and from Armour and Company, Chicago. 


From the Department of Medicine and Anatomy, Northwestern University 
Medical School, and the Cook County Hospital. 


1. Smith, C. A.: The Physiology of the Newborn Infant, Springfield, Ill, 
Charles C Thomas, Publisher, 1945. 


2. DeMarsh, Q. B.; Alt, H. L.; Windle, W. F., and Hillis, D. S.: The Effect 
of Depriving the Infant of Its Placental Blood on the Blood Picture During the 
First Week of Life, J. A. M. A. 116:2568 (June 7) 1941. 
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In the course of a second investigation, conducted primarily to de- 
termine blood volume of the newborn infant in relation to early and late 
clamping of the umbilical cord,? we had occasion to reexamine the blood 
picture of the newborn infant using samples drawn from the superior 
sagittal sinus instead of from the heel, and to compare values for sinus 
blood with those for capillary blood. The purpose of the present com- 
munication is to report these observations and to compare them with our 
previous ones in an attempt to understand factors leading to the varia- 
bility in the blood picture of the newborn. 


PROCEDURE 


All determinations were made by one investigator (C. B. D.) on 
healthy infants from mothers of mixed racial origin at the Cook County 
Hospital, Chicago. All deliveries were normal, conducted without anes- 
thesia and with no medication previous to the third stage. While the pa- 
tient was being prepared for delivery, a hemoglobin determination was 
made to rule out possible anemia; all maternal values were within the 
normal range for pregnancy. 

Red corpuscle counts were made with Bureau of Standards equipment 
and hemoglobin determinations with a Hellige-Sahli apparatus calibrated 
by the oxygen capacity technic. Because of a difference between our 
hemoglobin values and those of Waugh and his colleagues*, we checked 
our instrument against two standardized Evelyn photelectric colorimeters. 
Results agreed within a range of 0.2 Gm. of hemoglobin or less. Hemato- 
crit determinations were made on oxalated sinus blood in Wintrobe tubes 
(3,000 revolutions per minute for twenty minutes). The reticulocyte per- 
centages were determined by the wet method using brilliant cresyl blue; 
1,000 corpuscles were examined in each determination. The icterus index 
was determined on sinus blood in Wintrobe tubes, using Meulengracht 
standards. 

RESULTS 


The values obtained for the amount of hemoglobin, number of red 
blood corpuscles and percentage of packed corpuscles are presented in 
table 1. It will be noted that the average values for blood drawn from 
the superior sagittal sinus of 10 infants whose cord had been clamped im- 
mediately at birth are 16.4 Gm. hemoglobin per hundred cubic centi- 
meters, 4,820,000 red corpuscles per cubic millimeter and 52 per cent 
hematocrit. On the third day of life, the mean values for 28 infants 
were 17.4, 4,760,000 and 50 respectively. 


3. DeMarsh, Q. B.; Windle, W. F., and Alt, H. L.: Blood Volume of New- 
born Infant in Relation to Early and Late Clamping of Umbilical Cord, Am. J. Dis. 
Child. 63:1123 (June). 1942. 

4. Waugh, T. R.; Merchant, F. T., and Maughan, G. B.: Blood Studies on 
Newborn, Am. J. M. Sc. 198:646, 1939. 
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The second group of infants in this series were ones whose umbilical 
cords were clamped only after the placenta had separated from the uterus. 
The mean values for blood from the superior sagittal sinus for 10 infants 
(9 in the case of the hematocrit) are 20.6 Gm. per hundred cubic cen- 
timeters, 5,500,000 red corpuscles per cubic millimeters and 60 per cent 
hematocrit. On the third day, the mean values were 20.8, 5,720,000 and 
59 respectively in a series of 25 infants. The infants whose cords were 
clamped late had significantly higher values than those whose cords were 


TABLE 2.—Comparison of Mean Values for Hemoglobin, Red Corpuscles and 
Hematocrit in Blood from Heel and Superior Sagittal Sinus Puncture After Early 
and Late Clamping of the Umbilical Cord 





First Day Third Day 





Fiobin 
Gm./100 Ce. 


Source of Samples 


Red Blocd Cells 
er Cu. Mm. 
i Cu. Mm. 
| in Millions 


Mil. 
in Millions 
Red Blood Cells 


Hematocrit % 
Hemoglobin 
Gm./100 Ce. 


Hemo: 


} 





1 
| 
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=) 
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Heel, early clamp. _ z 


g | | Hematocrit % 





17.36 
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Sinus, early clamp. 
True difference 0.65 3.12 











o difference +0.21 +0.53 





Significance 3.10 5.89 
Heel, late clamp. 22.77 6.28 23.09 
Sinus, late clamp. 20.60 5.50 20.82 

True difference 2.17 0.78 2.27 0.37 























o difference +0.73 +0.21 +0.59 +0.19 






































Significance 2.97 | 3.71 3.85 1.95 





clamped early. This confirms our earlier observations”. It will be noted 
that there are significantly higher values for hematocrit in the infants 
whose cords were clamped late. 

Comparison of these mean values with the mean values obtained from 
blood drawn from the heel, as reported in our previous paper’, is pre- 
sented in table 2. It will be seen that all of the results for amount of 
hemoglobin and number of red corpuscles in the heel samples of the 
earlier study are higher than the new set of mean values for blood drawn 
from the superior sagittal sinus. No values for hematocrit were obtained 
in the earlier study. Statistically, the differences noted here are signifi- 
cant except for the red corpuscles on the third day after delayed clamping 
of the cord.. ee 

Because the heel samples and sinus samples were drawn from different 
infants, these data have been supplemented by an additional series of 19 
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infants in which simultaneous puncture was made of the heel and of the 
superior sagittal sinus. The results of this supplementary study are pre- 
sented in table 3. The mean values for the blood drawn from the heel are 
higher than those of the blood drawn from the superior sagittal sinus. 
From a Statistical standpoint, hemoglobin and red corpuscle values are 
fairly significant (97 to 100 chances in 100 that a difference in favor of 
the blood from the heel will always be encountered). We were unable to 
obtain a significant number of hematocrit determinations on blood from 
the heel. 


A preliminary investigation of the reticulocyte percentage was made 
toward the end of our earlier study?. The results suggested that the 
percentage remains elevated in infants whose umbilical cords are clamped 
hastily. In table 1 of the present study, percentages of reticulocytes in 
samples of sinus blood from infants whose cords were clamped early and 
from others whose cords were clamped late are presented. The mean 
values on the first day are 6.8 per cent and 6.5 per cent, respectively. 
The difference is of no significance. On the third day of life, the mean 
values are 5.9 per cent and 2.7 per cent. This difference is highly signifi- 
cant, statistically. It confirms the impression gained from the earlier 
study,” that deprivation of the newborn of its complement of placental 
blood leads to prolongation of increased erythropoiesis. 

Table 1 also contains the values for icterus index in the two groups 
of infants in the present study. On the first day of life, the determina- 
tions are low, in general, mean values being 11 for those whose cords 
were clamped early and 26 for the group whose cords were clamped late. 
On the third day of life, many unusually high values were obtained for 
both groups of infants, mean values being 66 for those whose cords were 
clamped early and 90 for those whose cords were clamped late. The values 
are so variable and, except on the first day in the group of infants whose 
cords were clamped early, the range within each set so wide that they 
do not lend themselves to statistical analysis. The mean differences be- 
tween the first and third days, on the other hand, are marked and present 
a statistical significance of a high order. 

The following data, not listed in the tables, are available for deter- 
minations on blood drawn from the umbilical cord in the present series of 
experiments. In the earlier paper? we reported values for hemoglobin and 
number of red corpuscles. Revised mean values for hemoglobin and 
number of red corpuscles in the combined series of 60 infants and 
hematocrit determinations for 27 infants are as follows: 15.7 Gm. per 
hundred cubic centimeters, 4,550,000 red corpuscles per cubic millimeter 
and 52 per cent hematocrit. These results are comparable with those of 
other investigators who have utilized umbilical cord blood instead of that 
obtained by puncture of the heel or sinus. 
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COMMENT 


In arriving at any conclusions regarding blood standards for the new- 
born human infant, a number of factors leading to variability must be 
taken into consideration. Of primary importance is the proportion of the 
total fetal blood present in the circulation of the newborn infant. As 


TABLE 3.—Comparison of Sinus and Heel Blood of the Same Infant on the Third 
Day of Life . 
Umbilical Cord Clamped Immediately 





Sinus Blood Heel Blood 





ond et. emo: uid 
P per Cu. Mm. 
Gm./100 Ce. in Miilions 


er Cu. Mm. 
in Millions 





4.39 16.0 4.85 
5.10 18.8 4.95 
4.62 20.0 5.90 
5.50 21.0 6.14 
5.54 19.0 5.48 
22.0 6.04 
24.0 6.92 
20.5 4.92 

35 F 5.97 
Average 20.5 5.69 
































S.D. o +2:28 +0.65 





o Average +0.81 +0.23 





Significance 
of difference 2.59 2.57 




















Umbilical Cord Clamped Only After Placental Separation 





20.0 6.06 25.0 
21.5 6.58 25.0 
20.8 6.17 24.0 
22.0 6.98 23.0 














20.5 25.0 





20.5 ‘ 25.0 
21.0 26.0 
22.0 26.0 
20.3 25.0 

















Average 





S.D. o 





o Average 











Significance 
of difference 
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brought out in our earlier article,? and confirmed in the present one, the 
recovery by the newborn of the blood in the placental circulation leads to 
significantly higher values during the first few days of life. A considera- 
tion of the fetal circulation and of blood volumes such as we presented 
in an earlier article in this journal’ reveals that the infant can lose one 
fourth or more of the total fetal blood volume if the umbilical cord is 
clamped at the moment of birth and before the uterine contractions have 
had an opportunity to compress the placenta and deliver this fraction of 
blood to the body. When clamping the cord has been delayed until the 
placenta separates from the uterus, approximately 108 cc. of blood are 
added to the body and a rapid adjustment of plasma volume occurs. The 
infant’s blood volume increases by the volume of red cells in the perfused 
blood. This results in an increased number of corpuscles per cubic milli- 
meter, an increased amount of hemoglobin and an elevation of the 
hematocrit value. These observations demonstrate one of the most im- 
portant causes of variation in the values which have been reported in 
the literature. 

Pulsation of the umbilical arteries at the time the cord is ligated in- 
fluences blood values in the newborn. So long as the cord vessels pulsate, 
blood flows to the placenta. When pulsation ceases, contraction of the 
uterus and placental vasoconstriction force blood into the circulation 
of the infant.2 The volume of blood that can be obtained from the pla- 
centa when the cord is severed right after cessation of pulsation was found 
to average 62 cc. It will be noted in table 1 that the mean maximum 
amount obtainable after placental separation was 108 cc. Obviously, the 
blood picture will be different in the two conditions. 

The source of the blood, whethér from capillaries or from large ves- 
sels, influences the values for hemoglobin and number of corpuscles, as 
has been demonstrated in the present study and recorded in table 3. 
Furthermore, we also have shown in table 2 by comparison of mean values 
that there are significant differences, the values of capillary blood being 
higher. Haden and Neff® reported a similar observation, comparing 
capillary blood with sinus blood, but found a more marked difference. 
Other data, involving differences between umbilical cord blood and capil- 
lary blood, are not comparable. 

Another factor which influences the red count and hemoglobin value 
of capillary blood in the delay group is the time after birth the sample is 
taken. It is not so important a factor for infants whose umbilical cords 
were clamped immediately, nor is it so important when samples are drawn 
from the larger vessels, such as the superior sagittal sinus. This rela- 





5. Haden, R. L., and Neff, F. C.: The Volume Index and Color Index of 
the Red Blood Corpuscles in Newborn Infants, Am. J. Dis. Child. 28:458 (Oct.) 
1924, 
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tive unimportance of the time factor in the latter two groups is explain- 
able on the basis of the greater rise in total number of circulating red 
blood corpuscles accompanying the rapid. adjustment of plasma volume 
in the delay group of infants. Some factor which is inherent in the physi- 
ology of the peripheral capillary bed of the newborn infant probably in- 
fluences this phenomenon. We have no direct information concerning 
this, although we surmise that a tendency toward stasis of the peripheral 
capillary blood in the newborn infant leads to mild hemal concentration. 
Smith? has reviewed the literature in regard to peripheral capillary blood 
flow in premature and full term infants at birth. 

The foregoing discussion summarizes the principal factors concerned 
in the wide range of variations in the blood picture at birth. Two other 
observations from our present study merit some comment. We have called 
attention to the continuation of a state of activity of the erythropoietic 
system, leading to maintenance of a higher reticulocyte percentage in 
the group of infants whose cords were clamped at the moment of birth. 
This we presume to be evidence that the infant is compensating for hav- 
ing been deprived of its full complement of blood by the hasty clamping 
of the umbilical cord. 

There has been a good deal of discussion of icterus neonatorum, and 
the subject is well reviewed by Smith. Our experiments have demon- 
strated a marked rise in the icterus index by the third day of life. They 
also show a slightly higher mean icterus index in the group of infants 
whose umbilical cords were clamped only after placental separation. 
It should be pointed out, however, that the difference between the icterus 
index for this group and for those whose cords were clamped hastily is 
not of great statistical significance. The extremely high values for icterus 
index which were obtained in some of the infants of both groups on the 
third day (table 1) may lead to the question of whether cases of erythro- 
blastosis fetalis may have been included in our series. Blood smears were 
made routinely, and examination of these slides revealed no unusual 
number of nucleated corpuscles. The infants were all within the normal 
size range for healthy newborn infants. 


SUMMARY AND CONCLUSIONS 


Blood drawn from the superior sagittal sinus of 10 infants whose 
umbilical cords were clamped immediately at birth presented mean values 
of 16.4 Gm. of hemoglobin per hundred cubic centimeters, 4,820,000 red 
corpuscles per cubic millimeter and 52 per cent hematocrit on the first 
day of life. On the third day of life 28 infants presented mean values of 
17.4, 4,760,000 and 50 respectively. Another series of 10 infants, whose 
umbilical cords were not clamped until the placenta had separated from 
the uterus, presented values of 20.6, 5,500,000 and 60 on the first day, 
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and 25 infants presented mean values of 20.8, 5,720,000 and 59 on the 
third day. These results confirm earlier observations made similarly but 
on blood drawn from the heel inasmuch as higher mean values in both 
studies occurred in those infants who had been permitted to receive their 
full complement of blood from the placental circulation. 

Comparison of the blood picture in samples obtained by puncture of 
the sinus and puncture of the heel (present series compared with previous 
series) reveals that hemoglobin values and number of red blood corpuscles 
are significantly higher when the blood was obtained from the peripheral 
capillaries. A supplementary series of observations was made from blood 
drawn simultaneously from the heel and from the superior sagittal sinus. 
Again, significantly higher values were obtained from the capillary blood. 
We conclude that values for number of red corpuscles and amounts of 
hemoglobin are consistently and significantly higher when samples are 
drawn from the heel than when obtained from the superior sagittal sinus. 

Other factors which influence the blood picture of the newborn are 
the time of clamping the umbilical cord after delivery and the time 
after birth at which the blood sample is obtained. 

Determination of the percentage of reticulocytes revealed that counts 
remained high (5.9 per cent) on the third day of life in the group whose 
umbilical cords had been clamped immediately at birth, although they 
declined (2.7 per cent) on the third day in the group whose umbilical 
cords were not clamped until the placenta had separated. This seems 
to demonstrate that deprivation of the newborn of its complement of 
placental blood leads to prolongation of increased erythropoiesis. 

The icterus index was determined on the first and third days of life. 
Truly significant differences between the group whose cords were clamped 
early and the group whose cords were clamped late were not obtained. 
Many extremely high values were obtained on the third day of life, and 
the mean values were significantly greater then than on the first day. 





THE PERTUSSIS AGGLUTINOGEN SKIN TEST 
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N 1921 Modigliani and de Villat reported the production of papular 
erythematous reactions in children with whooping cough by intra- 
derma! injections of a simple autolysate of Hemophilus pertussis. Since 
then there have been numerous attempts to exploit hypersensitivity of 
the skin either as a diagnostic test or as a test of immunity. Allergic re- 
actions either of the delayed (tuberculin) type or of the immediate type 
have been described. Comprehensive reviews of these trials and their 
conflicting results have been published by Thompson? and by Lapin’. 


The principal difficulty has been obtaining nontoxic material which 
does not produce local reactions in all persons, regardless of their history 
or contact with H. pertussis. Almost all whole cell suspensions or extracts 
thereof contain some toxic material (endotoxin). Therefore the erythema 
and induration produced may be either an inflammatory reaction to 
the toxin or an allergic reaction to the bacterial protein complex or par- 
take of the nature of both. 


Within the past few years the use of two new materials for skin 
tests has been extensively reported. 


Streant has employed H. pertussis endotoxin, “containing very little, 
if any, bacterial antigen,” in an attempt to identify the persons with and 





From the Department of Pediatrics, Stanford University School of Medicine. 
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persons without circulating (or bound) H. pertussis antitoxin. This 
Schick type of reaction is predicated on the belief that clinical immunity 
is antitoxic. 

The weight of experimental and clinical evidence, however, indi- 
cates that immunity against pertussis is mainly antibacterial and not anti- 
toxic. Attempts to demonstrate antitoxin in the blood of persons recovered 
from an attack of pertussis have met with little or no success® except in 
the hands of Strean and his co-workers.*° Antibacterial antibodies—ag- 
glutinins, opsonins and complement-fixing antibodies—on the other hand, 
appear with considerable regularity, though with the exception of op- 
sonins® they are usually transient. The immunity resulting from an at- 
tack of pertussis, in the last analysis, must rest on an immune mechanism 
in the bronchial tree. As contact carriers of H. pertussis are extremely 
rare’, it can be assumed that when an immue person inhales an inoculum 
of H. pertussis the organisms are rapidly destroyed. The mechanism is 
probably phagocytosis by fixed macrophages. The fact that clinical im- 
munity after an attack of the disease endures long after serum antibodies 
have disappeared may be explained on the basis of local formation of 
antibodies. Walsh and Cannon§ have shown that intranasal instillation of 
vaccine leads to the manufacture of agglutinin in the nasal and pulmo- 
nary tissues themselves. That antiendotoxin may also be formed locally 
during an attack is of course possible. 

When one turns to the artificially induced immunity resulting from 
subcutaneous injections of killed H. pertussis, antibacterial antibodies 
must be wholly responsible.® Whereas serum antitoxin is not demon- 
strable after the injections of potent phase I vaccines, serum agglutinin is 
found in higher titer than after an attack of pertussis!’. Agglutinins also 





5. (a) Evans, D. G., and Maitland, H. B.: The Preparation of the Toxin 
of H. Pertussis: Its Properties and Relation to Immunity, J. Path. & Bact. 
45:715 (Nov.) 1937. (b) Weichsel, M.; Katona, N., and Liu, F.: Pertussis 
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101:204 (July 15) 1933. 
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Tract, J. Immunol. 35:31 (July) 1938. 

9. Evans and Maitland.5@ Evans, D. G.: Antigenic Properties of H, Per- 
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64:43 (July) 1942. 

10. Miller, J. J., and Silverberg, R. J.: The Agglutinative Reaction in Rela- 
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persist in circulation much longer. We have observed a number of chil- 
dren with high titers nine years after primary vaccination. Furthermore, 
it has been shown that vaccinated children carrying high titers of agglu- 
tinin are clinically immune to household exposure!!. This must be be- 
cause the bronchial and bronchiolar mucosa is saturated with antibac- 
terial antibody brought there by the blood stream. 

With this conception of the basis of immunity in whooping cough, 
Felton, Flosdorf and their co-workers!* have utilized a nontoxic protein 
fraction of H. pertussis as a test of the presence of antibacterial antibody 
in the skin. Two methods of production of this skin test material have 
been described by the Philadelphia workers, sonic extraction !° and acid 
extraction'*. The acid-extracted material is reported to be more potent. 
The material is termed agglutinogen because of its capacity to absorb ag- 
glutinins from immune serum, and it is standardized on this basis. Be- 
cause the complete absence of toxic breakdown products is essential, the 
material must be tested for lack of toxicity by making injections into the 
skin of infants with normal histories. No inflammation results. On the 
other hand, induration, with or without erythema, is described as ap- 
pearing within twenty-four hours in the great majority of persons who 
have had either pertussis or H. pertussis vaccine. 

The terminology employed by Felton and Flosdorf!** in describing 
these allergic reactions is as follows: 

P-I, positive-immune 

A well indurated reaction (with or without erythema) 20 mm. or more 
in diameter at either one-half hour or twenty-four hours or both 


WP-I, weakly positive-immune 
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ibid. 29:687 (Dec.) 1946. 
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tinogen of H. Pertussis from Toxic Components, J. Immunol. 39:475 (Dec.) 
1940. 
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Immunol. 47:155 (Aug.) 1943. 
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An indurated reaction (with or without erythema) not exceeding 20 
mm. in diameter at either one-half hour or twenty-four hours, but at least 
10 mm. in diameter at either time or both 


N-S, negative-susceptible 
No indurated reaction at either one-half hour or twenty-four hours be- 
yond an area 10 mm. in diameter 


Sauer and Markley!® have reported on the use of this agglutinogen 
skin test. They observed that only 4 of 104 infants with negative histories 
showed sensitivity of the skin. On the other hand, 85 per cent of 340 
vaccinated children exhibited reactions of 10 mm. or more in diameter 
(“P-I” or “WP-I” reactions). 


A test of immunity should be proved in the field by comparing the 
response to the test with the results of household exposure. This obvious 
method is no longer practicable in this community because of the cur- 
rent low incidence of whooping cough. As a substitute measure we have 
resorted to a comparison between skin reactivity and serum agglutinins. 
A macroscopic agglutinative technic’® with which we have had long ex- 
perience was used. We previously reported! that with this technic no ag- 
glutinins are demonstrable in the serums of infants from 3 to 12 months 
of age, agglutinins are frequently demonstrable during and after an at- 
tack of pertussis, and agglutinins are demonstrable, usually in high titer, 
after injections of H. pertussis vaccine. By repeatedly testing and retesi- 
ing a group of vaccinated children over a period of four years we were 
able to observe that (a) the secondary attack rate following household 
exposure to pertussis was zero in children carrying titers of 1:320 or 
higher, (b) the secondary attack rate among vaccinated children with 
lower titers was 33 per cent?**. This relationship between clinical im- 
munity and serum agglutinin (as demonstrated by the technic described) 
has been confirmed and extended by the recent work of Sako!®. He ob- 
served 149 household exposures of immunized children with titers of 
1:320 or higher. All escaped. Three hundred and forty-four exposures 
of immunized children with titers of *:160 down to zero resulted in 
05 cases—a secondary attack rate of 19 per cent. Furthermore, Sako had 
a sufficient number of exposed children with low titers to observe that 
the attack rate varied inversely with the serum agglutinin titer. For 
example 11.3 per cent of 53 children with titers of 1:160 were at- 
tacked, while 33.3 per cent of 27 children with no agglutinins were at- 
tacked. 


It is therefore felt that ample evidence existed to validate the use of 
this agglutinative reaction as a substitute for a field trial of immunity. 





15. Sauer, L. W., and Markley, E. D.: Whooping Cough, Pertussis Agglu- 
tinogen Skin Test After Immunization with H. Pertussis Vaccine, J. A. M. A. 
131:967 (July 20) 1946. 
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OBSERVATIONS 


One hundred children who had received H. pertussis vaccine sus- 
pended in saline solution were bled and then given skin tests with acid- 
extracted agglutinogen’®. The total dose of vaccine which had been 
given these children varied from 20 billion to 120 billion cells. The in- 
terval of time between the last dose of H. pertussis vaccine and our tests 
varied from two months to eight years and five months. These wide va- 
riations in dosage and time intervals after they received vaccine were 
selected in order to obtain the widest possible range of serum and cuta- 
neous reactions. One tenth of a cubic centimeter (10 units) of acid- 
extracted agglutinogen was injected intradermally on the volar surface 
of the forearm. After 40 children had been given injections with this 
dose it was decreased to 0.05 cc. because of the pain and tenderness 
produced in a considerable number of vaccinated children. 


TaBLe 1.—Reactivity of the Skin and Serum Agglutinin Titer in 100 Children 
Who Had Received H. Pertussis Vaccine 





‘‘Negative Susceptible’ “Weakly 


Agglutinin 
Titer 


Reactions 





Entirely 
Negative 


Erythema 
Only 


Positive- 
Immune”’ 
Reactions 


“Weakly 
Immune”’ 
Reactions 








1:320 or 
higher 


2 


8 


14 


40 





1:10 to 
1:160 


2 


5 


12 


12 





No 
agglutinins 


2 


3 


0 


1 











Total 








16 





26 





53 





100 








All the reactions listed were read at twenty-four hours. (In a number 
of additional vaccinated children, readings were made at forty-eight hours 
instead. Here the degree of induration was usually less. ) 


The reactivity of the skin is shown against the levels of serum ag- 
glutinin in table 1. In the chart the diameter of the area of induration is 
shown graphically in millimeters. The two columns on the left of the 
chart indicate (a) entirely negative reactions and (b) those comprising 
only erythema, both of which are classed by Felton and Flosdorf as “nega- 
tive-susceptible” reactions. The dotted vertical line at 19 mm. separates 
the “weekly positive-immune” reactions from the “positive-immune” re- 
actions of 20 mm. or more. The double horizontal line between the titer 
1:160 and the titer 1:320 indicates the level consonant with clinical 
immunity in our experience’* and in that of Sako.1!” 





16. This agglutinogen was supplied by Dr. J. W. Crosson, Medical Director, 
Sharp and Dohme, Inc., Glenolden, Pa. 
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Examination of the chart shows that the dose of the agglutinogen in- 
jected bore no relation to the results. (The dots and circles are evenly 
distributed) . 

It is apparent that the great majority, 79 per cent, of these vaccinated 
children showed “P-I” or “WP-I” cutaneous reactions and that the ma- 
jority, 64 per cent, had agglutinin titers of 1:320 or higher. 





1: 1280 
or more 


1:640 








1:320 





1: 160 





1: 8 
1: 40 
J: 20 
J: 10 
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One hundred skin tests compared with agglutinative titer. 


In table 2 these data are grouped to illustrate the association between 
strong reactivity of the skin (“P-I” reactions) and high serum titer 
(1:320 or more). The chi square shows that the results observed 


TaBLe 2.—Reactivity of the Skin and Agglutinin Titer in 100 Children Who Had 
Received H. Pertussis Vaccine 





WP-I 
Agglutinin P-I and N-S Total Per cent with 
Titer Reactions Reactions P-I Reactions 











1:320 or 
higher 24 64 62.3 


1:160 or 
lower 23 








| 36 36.1 
Total 47 | 100 








Per cent with 
titer 
1:320 or more 75.5 51.1 























Chi square*=5.42, n=1, P=0.02 
%P-I reactions with high titers—=75.5 
%WP-I and N-S reactions with high titers—51.1 
Difference 24.4% +9.6% (2.5 x standard error) 
% High titers with P-I reactions=62.3 
% Low titers with P-I reactions=36.1 
Difference 26.2+10.2% (2.5 x standard error) 
#2 (ab-be-%) (a+b+c+d)2 (a+b-+c+d) 


(a+b) (c-++-d) (a+c) (b+d) 
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might occur by chance only once in fifty times. This significant associa- 
tion is confirmed when the standard errors of the differences between the 
percentages of the reactions are calculated. 

Reference to table 1 and to the chart reveals 11 instances of serum 
levels below 1:320 among the “negative-susceptible” reactors. How- 
ever, there are 10 instances of serum levels of 1:320 or higher among 
the “negative-susceptible” reactors. It is our belief (see foregoing para- 
graph) that the latter 10 children are clinically immune. This belief is 
fortified by the fact that when 4 of them were bled again within five 
weeks their serum agglutinin titers had increased. Not only were these 
10 “negative-susceptible” children carrying levels of antibody consonant 
with clinical immunity, but all those retested demonstrated a capacity to 
respond to the small secondary stimulus of the skin test. 

Frank disagreement therefore exists between the reactions of the 
serum and of the skin in 10 per cent of the children. Apparent disagree- 
ment might seem also to exist in the case of the 13 “P-I” reactors carry- 
ing serum titers of 1:160 or less. However, as both Sako and we 
have shown, low serum titers are not indicative of susceptibility (though 
susceptible persons have low titers). Actually the finding of a consider- 
able number of “P-I” reactors who do not carry high titers is to be ex- 
pected. Felton and her co-workers!?*4 described many such persons and 
immunologic knowledge furnishes many parallel examples of allergy in 
the absence of bacterial antibody. These 13 persons are probably clin- 
ically immune. Felton and Flosdorf have not observed the occurrence of 
pertussis in “P-I” reactors. Furthermore, when the skin has become 
saturated with antibody produced in response to vaccine, it is rational to 
assume that the bronchial mucosa may also be saturated. 

This comparison between serum agglutinin and cutaneous reactivity 
in 100 children who have received H. pertussis vaccine therefore points to 
two conclusions: There is a significant association between “positive- 
immune” reactions and high agglutinin titers consonant with clinical 
immunity. There is no significant association between “negative-sus- 
ceptible” reactions and low agglutinin titers. It follows, then, that “nega- 
tive-susceptible” reactions in children who have received H. pertussis vac- 
cine are not reliable tests of susceptibility. 


REACTIVITY OF THE SKIN AND TOTAL DOSE OF VACCINE 


The hundred vaccinated children under consideration were classified 
as to the total dosage of H. pertussis vaccine they had received. Whereas 
Kendrick and Eldering'* obtained highly satisfactory clinical immuity 
with a total dose of 70 billion cells, 80 billion is the usual recommended 





17. Kendrick, P., and Eldering, J.: A Study in Active Immunization Against 
Pertussis, Am. J. Hyg. 29:133 (May) 1939. 
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minimum dose when cells suspended in saline solution (unadsorbed) are 
used. The children were therefore grouped according to whether they 
received 80 billion H. pertussis (or more) as opposed to less than 80 
billion. 

When the interval of time elapsing after the last injection of vaccine 
was disregarded and all of the children were considered, no correlation 
between cutaneous reactivity and high or low dosage was demonstrated. 
When, on the other hand, only those 54 children were considered who 
had received their last dose more than one year préviously, a correlation 
between dosage and cutaneous reactivity became evident (table 3). 


TaBLe 3.—Reactivity of the Skin with Respect to Total Dose of H. Pertussis Vac- 
cine in 54 Children Who Last Received an Injection One Year or More Previously 





Dosage of Vaccine 





Type of Reaction 
80 Billion Cells Less than 
or More 80 Billion Cells 





‘ ‘Positive-immune’ , 








Erythema only 





25 

‘“‘Weakly positive-immune’’ 8 
9 

1 


| 
4 
4 
2 


No reaction 





Total 43 11 








Per cent of ‘‘positive- : 
immune’’ reactors 25/43 (58.1%) 1/11 (9.1%) 














58.1% —9.1% =49.0% +16.8% (2.9x S. E.) 


Fifty-eight per cent of children who had received a total dose of 80 bil- 
lion H. pertussis or more showed “positive-immune” reactions as com- 
pared to 9 per cent of those who had received less than this dose, a 
highly significant difference. This certainly indicates that with large 
doses of vaccine strong cutaneous reactivity (anchored or dermally 
available antibody) persists. An argument for large doses of vaccine can 
be made from this observation if further argument is needed. 


THE DURATION OF CUTANEOUS REACTIVITY AFTER VACCINE 


We have previously reported?* that serum agglutinin persists for long 
periods in children who have received a total dose of 80 billion H. pertusis. 
In table 4, the cutaneous reactivity of the 73 children who had received 
80 billion H. pertussis or more is classified with respect to the interval 
of time after the last injection of vaccine. It is apparent that hypersensi- 
tivity of the skin has no tendency to wane with time until four years 





18. Miller, J. J.; Silverberg, R. J.; Saito, T. M., and Humber, J. B.: An Ag- 
glutinative Reaction for Hemophilus Pertussis: I. Persistence of Agglutinins After 
Vaccine, J. Pediat. 22:637 (June) 1943. 
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Tasre 4.—Reactivity of the Skin with Respect to Interval of Time after Comple- 
tion of a Course of H. Pertussis Vaccine (or after Last Reinjection of Vaccine if 
Reinjection was Given) in 73 Children Given a Total Dose of 80 Billion or More 





Type of 
Reaction 


Interval after Most Recent Injection 





Less Than 
12 Months 


12-47 
Months 


48 Months 
or More 








‘*Positive- 
immune’’ 


18 


17 





‘‘Weakly 
positive- 
immune’’ 





Erythema 
only 





No 
reaction 





Total 





Per cent 
‘‘positive- 
immune’’ 





35/52 
67.3% 





Per cent 
*‘negative- 
susceptible’ 








7/52 
13.4% 





7/21 
33.3% 








The difference in percentage of ‘‘P-I’’ reactors before and after 4 years—67.3%—38.1% 


=29.2% +12.6% (2.3x S. E.) 


The difference in percentage of ‘‘NS’’ reactors before and after 4 years=33.3%—13.4% 


=19.9% +10.1% (2.0xS. E.) 





Taste 5.—Serum Agglutinin Titers with Respect to Interval of Time after Com- 
pletion of a Course of H. Pertussis Vaccine (or after Last Reinjection of Vaccine 
if Reinjection was Given) in 73 Children Given a Total Dose of 80 Billion or More 





Agglutinin 
Titer 


Interval After Most Recent Injection 





Less Than 
12 Months 


12-47 
Months 


48 Months 
or More 








4 :320 or 
higher 


27 


15 


7 





1:10 to 
1:160 


5 


14 





No 
agglutinins 


0 


2 


0 











Total 


30 


22 


21 





Per cent 
1:320 


or higher 








27/30 
90.0% 





15/22 
68.2% 





7/21 
33.3% 








Differences in percentages of children having titers of 1:320 or more 
90.0% —68.2% =21.8% +11.0% (2.0xS. E.) 
68.2% —33.3% =34.9% +15.2% (2.3 x S. E.) 
When the number of children having titers of 1:320 or more are compared with the total of those 
having 1:160 or less, chi square=17.9, n=2, and P=less than 0.01. 
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after administration of vaccine. Thereafter, a significant decrease in the 
percentage of “P-I” reactions is observed. 


COMPARATIVE PERSISTENCE OF AGGLUTININS AFTER ADMINISTRATION 
OF VACCINE 


The decrease in serum antibody with the passage of time is recorded 
in table 5. There it is observed that a significant decrease occurs one to 
four years after vaccine has been given and a further significant decrease 
occurs after four years. The curve of decreasing serum antibody is 
smoother than that of decreasing reactivity of the skin. Further com- 
parison between table 4 and 5 shows that: 


TaBLe 6.—Effect of Intradermal Injection of Agglutinogen on Serum Agglutinin 
Titer 
A. Comparison of titer at time of injection with that 7 days later 
B. Comparison of titer at time of injection with that 3 to 6 weeks later 
C. Comparison of titer at time of injection with that 3 to 9 months later 





Per cent 


Injection 
with 


No Increase 
in Titer 


Twofold 
Increase 


Fourfold 
Increase 


Eightfold 
Increase 


Showing 
Increase 








0.1 ce. 
=10 units 


15/21 
71.3% 


0.05 ce. 19/29 
=5 units 65.5% 





0.1 ce. 
=10 units 


0.05 ce, 
=5 units 





0.1 ce. 
=10 units 


0.05 ce. 
=5 units 1 2 


























*Both of these children were ‘‘WP-I’’ skin reactors. 
tAll of these children were “NS” reactors. 


(a) During the first year after receiving 80 billion H. pertussis or 
more, significantly more children, 90 per cent as opposed to 60 per cent 
(difference 30 per cent + 11.2 per cent), have high serum titers than 
have “P-I” reactions. 

(b) Four years or more after receiving the vaccine, approximately 1 
of 3 children maintains a high titer and a “P-I” reaction. Two of 3 
children exhibit agglutinins in low titer together with either a “WP-I” 
reaction or erythema. 


THE ANTIGENICITY OF AGGLUTINOGEN 


Felton, Flosdorf and their collaborators!**4 observed that the intra- 
dermal injection of either the original sonic-extracted agglutinogen or the 
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acid-extracted agglutinogen produced a marked increase in serum agglu- 
tinin titer within a week. This increased titer was well maintained for 
several months. 


Our observations on the antigenicity of agglutinogen are summarized 
in table 6. There it is seen that 68 per cent of the 50 children whose 
serum was retitrated seven days after their skin test showed an increase 
in titer of agglutinins. The rise, however, was not marked—usually only 
twofold or fourfold (one or two tubes of doubling dilutions). In no 
instance was decrease in titer found. 


When the children were classified according to the type of their 
cutaneous reaction, whether “P-I”, “W-I”, or “NS”, it was found that 
essentially the same percentage in each class (62 to 70) exhibited in- 
creases in titer. Likewise those children with fourfold or eightfold in- 
creases in titer were found evenly distributed among the three classes 
of cutaneous reactors. 


From 17 children specimens of serum were obtained three weeks to 
nine months after their skin tests. Again minor increases in titer were 
observed when compared to their levels at the time of the skin test. 
No recessions from earlier rises were found. While, therefore, it is quite 
evident that the material injected was antigenic, the agglutinin response 
was not striking. In our experience 20 billion H. pertussis in saline solu- 
tion, injected subcutaneously, is far more effective in producing a rapid 
rise in serum agglutinin. We should prefer the latter as a stimulus to the 
immune mechanism of an exposéd, previously vaccinated child. 


REPEATED SKIN TESTS 


Five children in the group who had exhibited “negative-susceptible” 
reactions of erythema only, but who had been shown to carry agglutinins 
in a titer of 1:320 or more, were given a second skin test, on the other 
forearm, three to nine months subsequently. On this retest all exhibited 
induration. Interestingly, those whose primary test was with 0.1 cc. of 
agglutinogen now exhibited “P-I” reactions, whereas those whose pri- 
mary test was with 0.05 cc. now exhibited “WP-I” reactions. The in- 
crease in skin reactivity had been accompanied by an increase in serum 
agglutinin in 4 of the 5 children. 


These repeated skin tests obviously supply added evidence that 
agglutinogen is antigenic. At the same time they furnish evidence against 
the validity of classifying as “negative-susceptible” those reactions con- 
sisting solely of erythema. These children not only all carried serum an- 
tibody but had the capacity to manufacture more of both serum and 
dermal antibody. 
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SKIN TESTS DURING AND FOLLOWING PERTUSSIS 


Agglutinogen skin tests were performed on | child with pertussis and 
on 10 children who had had pertussis in the past. Ten units (0.1 cc.) of 
agglutinogen were used. From 7 of the children H. pertussis had been 
isolated during their attack. For the remainder the diagnosis is un- 
doubted though cultures were not taken. Table 7 gives the bases for 
their diagnoses. 


TaBLe 7.—Reactivity of the Skin in Children with History of Pertussis 





Interval 3. pertuesh Classification Description of Aggluti- 
Since Onset OL row S | of Cutaneous Cutaneous native 
of Attack sola Reaction Reaction Titer 








5 weeks — N.S. Ery. only 20 mm. +1-40 
8 weeks Fels Ind. and Ery. 20 +1-80 
mm. 





7 months N.S. Ery. only 13 mm. +1-320 





8 months P.I. Ind. and ery. 20 +1-40 
mm. 





12 months N.S. Ind. only 4 mm. -+1-40 





4 years N.S. Ery. only 7 mm. Negative 





4 years N.S. No reaction Negative 





8 years N.S. Ery.only 16 mm. Negative 





A.O. 8 years oe of N.S. No reaction Negative 
a. O. 





Vi.O. 12 years N.S. Ery. only 12 mm. +41-40 








M.O. 12 years N.S. No reaction Negative 





























$.0. 12 years N.S. Ery. only 3mm. | -+41-20 





Ten units (0.1 cc) of agglutinogen was used in all children except V.G. who received 5 units only. 
*Received 1 injection of H. pertussis vaccine 2 years prior to attack. 
+Received 2 injections of H. pertussis vaccine shortly after attack. 
§Older siblings of D.O., Va.O., and A.O.; gave history of clinical whooping cough in 1935. 
Did not contract whooping cough in 1939 when Va.O. and A.O. were attacked. 
Did not contract whooping cough in 1943 when D.O. was attacked. 


The child with whooping cough had an “NS” reaction in his fifth 
week and a “P-I” reaction in his eighth week of the disease. (The first 
test may have been sufficient stimulus to make the second test positive. ) 

Of the 10 children with positive histories only 1 gave a “P-I” reaction. 
These results were so disappointing that no effort was made to collect 
a larger group. It is to be noted, however, that 5 children exhibited 
erythema without induration. 

The serum agglutination titers were low or negative with one ex- 
ception. Low serum antibody levels following an attack of pertussis are 
usual in our experience.!° In 1939 we observed agglutinins in only 36 
of 67 children tested three to twenty-six months after recovery. It is 
plausible to assume that the immunity conferred by an attack, unlike that 
conferred by vaccine, is essentially confined to the respiratory tract, and 
is not shared by tissues nonessential to clinical immunity such as the 
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biood. With this conception of the immunity mechanism against pertus- 
sis, it is not surprising to us that the children reacted so slightly to agglu- 
tinogen injected intradermally. 

Our failure to observe “P-I” or “WP-I” reactions in all but 1 child 
who had recovered from an attack of pertussis is contrary to the findings 
of the Philadelphia workers. With sonic-extracted aggulutinogen, Felton 
and Flosdorf!** reported these reactions in 79 per cent of children with 
histories of whooping cough six months to ten years previously. With 
acid-extracted agglutinogen, Felton, Smolens and Mudd}1?4 found “P-I” 
or “WP-I” reactions in all of 7 children who had suffered bacteriologi- 
cally proved pertussis five months previously. . 

The essentially negative results we have recorded are, however, not 
without precedent. Modigliani and de Villa!, using an aqueous autoly- 
sate, probably containing extremely little protein, first described regres- 
sion of bacterial allergy occurring two or more months after recovery. 
Thompson”, who employed diluted “endotoxin,” concluded “the onset of 
bacterial hypersensitiveness appears about the tenth day of the disease 
and becomes heightened during the subsequent course. Ultimately 
cutaneous allergy undergoes a regression, which, however, is not always 
complete.” 

COMMENT 


The classification of reactions to agglutinogen, made by Felton and 
Flosdorf, can be questioned on the basis of our observations. In particu- 
lar their view toward erythema without induration seems strange. We 
observed a number of large erythematous reactions in which no indura- 
tion could be detected when the forefinger was passed over the area with 
the eyes closed. Such reactions, which are certainly allergic, are defined 
as “negative-susceptible.” 

We have recorded sixteen such reactions in the group of children who 
had received vaccine. Half of the children with this type of reaction were 
carrying levels of serum agglutinin which we associate with immunity. 
Furthermore, when a number of them were examined at a later date they 
gave evidence of ability to respond to the small antigenic stimulus of the 
test itself. With this capacity to react to a specific stimulus it is reasonable 
to assume that their immune mechanism would react to the invading 
pertussis bacilli. 

Again it may be pointed out that erythema without induration was 
commonly seen in the small group of children who had recovered from 
pertussis. Whereas we would be the last to assert that an attack of the 
disease always confers immunity—as we have cultured H. pertussis 
from both of two attacks in the same child—nevertheless, the immunity 
produced by the disease is so “solid” that we can safely assume these 
children were immune. 
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It would seem more in keeping with these observations and with 
general immunologic knowledge to consider erythema without induration 
as a “weakly positive immune” reaction than as a “‘negative-susceptible” 


reaction. 

Because of the demonstrated significant association between positive 
immune cutaneous reactions and high agglutinin titers consonant with 
clinical immunity, it can be concluded that marked reactivity of the 
skin indicates clinical immunity. Our evidence supports the field obser- 
vations which Felton and her co-workers made with acid-extracted ag- 
glutinogen. In a small epidemic in an institution, all of the 10 children 
attacked were known to have had “negative-susceptible” reactions prior 
to exposure. No children known to have had “P-I” or “WP-I” reactions 
were attacked. 

On the other hand, our evidence does not support the contention 
that the “negative-susceptible” reaction, as defined, is an index of sus- 
ceptibility. Certainly administration of vaccine is not to be considered for 
children who have recovered from pertussis simply because they fail to 
react to intradermally injected agglutinogen. 

The practical value of this test therefore would seem to be limited 
to testing the adequacy of a course of vaccine. A marked cutaneous re- 
action obtained a few months after completion of the course should sug- 
gest that no routine reinjection need be given for three or four years. 
A weak cutaneous reaction would suggest, but certainly not demand, a 
reinjection much sooner. 


SUMMARY 


One hundred children who had received H. pertussis vaccine in 
variable dosage two months to eight years previously were given skin tests 
with the acid-extracted H. pertussis agglutinogen of Felton, Smolens and 
Mudd?**, Determinations of their serum agglutinins for H. pertussis were 
performed concurrently with a technic which has been correlated with 
clinical immunity. A significant association was found between “positive- 
immune” skin reactions and high agglutinin titers consonant with clinical 
immunity. On the other hand, there was no significant association be- 
tween “negative-susceptible” cutaneous reactions and low serum an- 
tibody. Ten per cent of the children had “negative-susceptible” cutan- 
cous reactions while carrying high titers of agglutinins. 

In children who had received vaccine more than a year previously a 
positive correlation between the total dose of vaccine and the degree 
of skin reactivity was observed. 

In children who had received a total dose of more than 80 billion 
H. pertussis (suspended in saline solution) it was found that hypersensi- 
tivity of the skin did not decrease with time until four years after the 
administration of vaccine. Thereafter approximately two thirds of the 
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tests elicited less marked reactions of the “weakly positive-immune” or 
erythematous nonindurated types. Serum agglutinin levels roughly paral- 
leled the cutaneous reactions. 

The intradermal injection of acid-extracted agglutinogen stimulated 
an increase in serum antibody in 68 per cent of 50 children whose serums 
were titrated a week after the test. Intradermal injections were also ob- 
served to increase the reactivity of the skin itself. (When tests were re- 
peated after an interval of several months the reactions were stronger 
than when the original tests were made.) Agglutinogen is therefore an- 
tigenic. A skin test dose of 10 units, however, would not appear to be as 
potent a stimulus to waning serologic immunity as is a subcutaneous in- 
jection of 20 billion H. pertussis in saline solution. 

Ten children with unquestionable histories of pertussis during the past 
twelve years were given skin tests. In only 1 was a “positive-immune” 
reaction elicited. Erythema without induration was observed in 5 and no 
reaction in the remainder. 


CONCLUSION 


Hypersensitivity of the skin to acid-extracted H. pertussis agglutinogen 
is a valid index of immunity in children who have received H. pertussis 
vaccine in the past. A lack of hypersensitivity, however, is not necessarily 
an index of susceptibility. In children who have recovered from an at- 
tack of pertussis, testing with agglutinogen is misleading (and unneces- 


sary), as many may exhibit no hypersensitivity. 

Note.—Since this paper was submitted for publication an article 
has appeared on the same subject by Dr. Salmon R. Halpern and Dr. 
Doris Halpern.’® 





19. Halpern, S. R., and Halpern, D.: Early Whooping Cough Immunization, 
J. Pediat. 33:43-48 (July) 1948. 





IMMUNIZATION OF CHILDREN WITH INFLUENZA VIRUS 
VACCINE, CENTRIFUGED TYPE 


REGINALD A. HIGGONS, M.D. 
CLARA NIGG, Ph.D. 


GERTRUDE M. HYDE, M.D. 
AND 


CHARLES H. MANN, M.D. 
NEW YORK 


| & SELECTING the kind of influenza virus vaccine to be used in the 
immunization of children, it appeared necessary that consideration be 
given the advantages and disadvantages, if any, of the various kinds of 
vaccine available. ; 

At the time this study was undertaken there were four kinds of in- 
fluenza virus vaccine which had been recommended for clinical use. 
All were prepared from the allantoic fluid of chick embryos infected with 
influenza virus, and all contained 50 per cent type A (half PRg strain 
and half Weiss strain) and 50 percent type B (Lee strain) viruses. Both 


types were included because they do not cross immunize. These four 
kinds of vaccine differed in the way the allantoic fluid was processed, as 
follows: 


One kind of vaccine, commonly called the eluate vaccine,! was prepared by 
adsorbing the virus onto chick embryo red blood cells and subsequently eluting 
the virus in one-tenth the orginal volume of fluid. In large scale production, this 
method resulted in concentrating the virus only about five times, since all the 
virus was not adsorbed and, of that adsorbed, all was not eluted. 

The second kind of vaccine was prepared by adsorbing the virus to calcium 
phosphate.2 The final vaccine consisted essentially of a suspension of calcium 
phosphate to which virus had been adsorbed. The calcium phosphate apparently 
acts as an adjuvant, probably much as alum (aluminum and potassium sulfate) 
does in alum-precipitated diphtheria toxoid. 





From the Pediatric Department, St. Luke’s Hospital, New York, and the 
Biological Laboratories, E. R. Squibb & Sons, New Brunswick, N. J. 

Read before the American Public Health Association, Cleveland, Nov. 13, 
1946, and the American Therapeutic Society, Atlantic City, N. J., June 7, 1947. 

1. Hirst, G. K.: J. Exper. Med. 76:195, 1942. Francis, T., Jr., and Salk, 
J. E.: Science 96:499, 1942. 

2. Salk, J. E.: Proc. Soc. Exper. Biol. & Med. 46:709, 1941; Science 
101:122, 1945. 
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The third kind of vaccine was prepared by precipitating the virus from al- 
lantoic fluid with protamine.? By resuspending the protamine-precipitated virus 
in a smaller volume, concentration can be effected. The protamine apparently 
has no adjuvant action.4 

The fourth kind of vaccine, the so-called centrifuged type,> was prepared by 
centrifuging the allantoic fluid at high speed (50,000 revolutions per minute) in a 
Sharples super centrifuge. The virus so sedimented was resuspended in buffer and 
diluted to contain 0.03 mg. nitrogen per cubic centimeter. Since the nitrogen rep- 
resented almost pure virus protein, the amount of actual virus per cubic centimeter 
could be quite uniformly and precisely standardized. 

The eluate vaccine was studied extensively in adults,° for the most 
part military personnel, and was shown to give definite protection in 
epidemics of influenza. Occasional more or less severe local and systemic 
reactions were encountered in adults after the use of this vaccine.‘ One 
would expect untoward reactions to be both severer and more frequent in 
children. Some of these reactions were doubtless due to the relatively 
large amount of nonvirus protein which this type of vaccine usually con- 
tains. 

With regard to the calcium phosphate vaccine, no report on the ef- 
ficacy or attendant local or systemic reactions (other than the initial 
study, which included only 5 human subjects) has, to our knowledge, ap- 
peared in the literature. Stanley’ reported that the calcium phosphate- 
adsorbed vaccines which he had prepared in his laboratory on a small 
scale from untreated allantoic fluid contained approximately 65 per cent 
nonvirus protein. A priori, it would seem that such a concentration of 
nonvirus protein would tend to increase the incidence of untoward re- 
actions. 

In the only report* found in the literature on the use of protamine- 
precipitated influenza virus vaccine, 40 young men received 1 cc. of vac- 
cine concentrated five times and 80 received 1.5 cc. of vaccine concen- 
trated ten times, with no obvious reaction. No complaints were received 
by the investigating laboratory. No reports were found pertaining to the 
use of this type of vaccine in children. Whether the protamine-precipi- 
tated type of vaccine contains significant amounts of nonvirus protein 
has not been reported. 





3. Chambers, L., and Henle, W.: Proc. Soc. Exper. Biol. & Med. 48:481, 
1941. 

4. Henle, W.; Henle, G.; Hampil, B.; Maris, E. P., and Stokes, J.: J. Im- 
munol. 53:75, 1946. 

5. (a) Hirst, G. K.; Rickard, E. R.; Whitman, L., and Horsfall, F. L., Jr.: 
J. Exper. Med. 75:495, 1942 (b) Stanley, W. M.: ibid. 81: 193, 1945. 

6. Francis, T., Jr.: Am. J. Hyg. 42:1, 1945. A Clinical Evaluation of Vac- 
cination Against Influenza: Preliminary Report, report of Commission on In- 
fluenza, J. A. M. A. 124:982 (April 1) 1944. 

7. Plotz, H.: J. Immunol. 53:315, 1946. 

8. Stanley, W. M.: Science 101:332, 1945. 
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The centrifuged type of vaccine appeared to have several advantages: 

1. It was highly purified, containing only traces of nonvirus protein.5” 
Reactions due to this factor should, therefore, be largely eliminated. 

2. It was very stable. Vaccines tested over two years after their 
preparation showed no measurable loss in antigenicity.® 

3. It was shown to be highly antigenic in mice, since such vaccine 
diluted to contain only 0.00004 mg. of nitrogen per cubic centi- 
meter passed the minimal potency requirement of the National Insti- 
tute of Health.?° 

4. It could be standardized with respect to virus content, thus con- 
tributing to uniformity from lot to lot in this respect. 

With these advantages in mind, the centrifuged type of vaccine was 
studied in children to determine the dose tolerance and the antibody re- 
sponse. The study was started in April 1946. 

The administration of influenza virus vaccine confronts clinicians 
with at least four questions: (1) Can the vaccine be safely administered 
to children? (2) What is the optimal dose? (3) How promptly does an- 
tibody response occur? (4) What is the duration of the antibody re- 
sponse? The experimental results presented in this paper answer these 
questions, at least in part. 

METHODS OF STUDY 

This study was carried out on 86 children, aged 3 months to 12 years, in- 
clusively. All were patients at the convalescent branch of St. Luke’s Hospital of 
New York city. 

The children were divided into four groups with respect to dose and route 
of administration, as follows: Twenty received 0.1 cc. intracutaneously; 13, 0.2 cc. 
subcutaneously ; 36, 0.5 cc. subcutaneously, and 17, 1.0 cc. subcutaneously. 

Samples of blood were taken before vaccination and at various intervals 
thereafter for several months to determine the degree and duration of antibody 
response. Each child was observed closely for local reaction at the site of in- 
jection and for systemic and febrile reactions at frequent intervals for forty- 
eight hours after injection. 

The antibody titers were determined by the inhibition of red cell aggluti- 
nation,11 the titer being defined as that dilution of serum which when mixed with 
8 units of virus would give 50 per cent inhibition of red cell agglutination as de- 
termined by densitometer readings. 

From the antibody titer so obtained, the fold increase above the prevaccina- 
tion level was calculated. All the data presented are summarized in terms of the 
fold increase rather than as actual antibody titer. 


RESULTS 
Tolerance to Vaccine-—The 0.1 cc. intracutaneous dose and the 0.2 
cc. subcutaneous dose were generally well tolerated, not a single systemic 
reaction occurring. 





9. Nigg, C.: Unpublished data. 
10. Nigg, C.: Squibb Memoranda, March 1946. 
11. Hirst, G. K.: J. Exper. Med. 75:49, 1942. 
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TaBLe 1.—Reactions to Injection of Influenza Virus Vaccine, 0.5 Ce. 
Subcutaneously 
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Table 1 shows that the 0.5 cc. subcutaneous dose resulted in febrile 
reactions in 14 of 36 children. The severer reactions (rectal temperatures 
above 100.8 F.) all occurred in children in the first five years of life. 
No child more than 5 years of age showed any appreciable febrile re- 
action, although 6 had temperature readings of 100.2 F. The peak 
temperatures occurred from ten to twenty-four hours after inoculation. 
In no child did the febrile reaction last as long as forty-eight hours. 
The local reactions varied considerably, but in no child were they clini- 


cally significant. 


TaBLE 2.—Reactions to Injection of Influenza Virus Vaccine, 1.0 Cc. 
Subcutaneously 
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Table 2 indicates that the group receiving 1.0 cc. subcutaneously 
showed more local reactions, with pain and a higher incidence of febrile 
reactions. Seven of the 17 children had rectal temperatures above 
100.2 F., in spite of the fact that 14 of these children were more than 
4 years of age. 


Antibody Response—It is generally agreed that the relation between 
blood antibody levels and actual immunity to infection is not absolute. 
Many persons with apparently adequate exposure and low titers escape 
infection in time of epidemics, while the reverse is also true. Nevertheless, 
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practically every study showed that in general the highest incidence of 
clinical infection occurred in those groups with the lowest antibody titers. 
Since antibody response was the only measurable factor at our disposal 
for determining the effectiveness of an immunization program in the 
absence of a large epidemic of the disease, the conclusions drawn from 
the results of this study were necessarily limited to the antibody re- 


sponse. 


Serum 
Dilution 


4 
moO. mO. mo. moO. 


Chart 1.—Graph for patient 34, showing the occasional high antibody re- 
sponse to 0.1 cc. of influenza virus vaccine, centrifuged type, given intracu- 
taneously. 

Charts 1, 2, 3 and 4 show selected individual results in antibody re- 
sponse to inoculation with the various doses of vaccine employed in this 
study. 

Patient 34, whose titers are shown in chart 1, was chosen to illustrate 
the occasional unusually high response to 0.1 cc. given intracutaneously. 
Only 3 of the 19 patients who received 0.1 cc. intracutaneously showed 
titers of this general order for the three strains. While the titers of 
these 3 patients approximated the average titers obtained with the 0.5 
cc. dose given subcutaneously, the remaining 16 patients given 0.1 cc. 
intracutaneously showed definitely lower antibody titers for the three 
strains than did those receiving the larger doses (table 4). 
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Chart 1 also illustrates the variability of duration of the increase in 
antibody titers for the three strains. For example, the peak titer for the 
PR, strain was sustained for at least four months and that for the Weiss 
strains, about two months. 

Patient 13, whose titers are shown in chart 2, also gave an unusually 
high antibody response to the 0.2 cc. dose given subcutaneously. Only 3 
of 11 patients showed similar responses, while the responses of the re- 
mainder were definitely lower (table 4). 

Chart 3 (patient 18) shows a response which approximates more 
nearly the average for the group receiving 0.5 cc. subcutaneously. This 


Pre- 


Chart 2.—Graph for patient 13, showing an usually high antibody response 
to 0.2 cc. of influenza virus vaccine, centrifuged type, given subcutaneously. 
graph shows again the extreme irregularity in response to the three 
strains. While the peak response to the PRg strain represented only ap- 
proximately a sixfold increase over the prevaccination titer, that for the 
Lee strain showed approximately a seventyfold increase. 

Six months after vaccination the titers of this patient were still sig- 
nificantly higher than the prevaccination level for all three strains. 

Patient 43, who received 1.0 cc. subcutaneously, represented by 
chart 4, showed essentially the same response as patient 18, who received 
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only 0.5 cc. subcutaneously, i.e., a low increase to the PRg strain, a 
higher increase to the Weiss strain and a very high increase to the Lee 
strain. That this order of variability in the response to the three strains 
does not always obtain is shown in table 3. 

Serum titrations were carried out on 74 of the 86 patients in this 
study. Twenty-five of the 74 patients studied serologically were bled 
approximately ten and twenty-one days after vaccination with several 
doses. Antibody titrations in this group showed that the titers were uni- 
formly high ten days after vaccination without being significantly higher 
at twenty-one days. Almost never did the titers increase after twenty-one 


Serva 
Dilution 


1-10 


Pre- . 1 2 3 4 5 6 
vaccination mo. mo. mo. mo. mo. mo. 


Chart 3.—Graph for patient 18, showing an antibody response representing 
approximately the average for the group receiving 0.5 cc. of the vaccine subcu- 
taneously. 


days. In other words, the peak titer seemed to be reached within two 
weeks after vaccination regardless of the dose. 

Table 4 correlates the antibody response for each strain with each of 
the various doses used for the entire group comprising this study. 
It will be seen that with the two lower doses a fairly high percentage 
of children failed to show a significant antibody response (i.e., more than 
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a 1.5-fold increase), whereas of those who received 0.5 and 1.0 cc., 
respectively, there were relatively few who failed to show significant in- 


creases. 
Of those children who received 0.1 cc. intracutaneously, only the fol- 
lowing showed greater than fivefold increases: 11 per cent to the PRs 


1 2 3 rs 5 
mo. moO. mo. mo. BO. 

Chart 4.—Graph for patient 43, who received 1.0 cc. of the vaccine sub- 
cutaneously. Note that the antibody response is essentially the same as that shown 
in chart 3 (patient 18). 


TaBLe 3.—Differences in Antibody Response to the Three Strains of Virus 
Represented in the Vaccine 
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strain, 16 per cent to the Weiss strain, and 26 per cent to the Lee strain. 
Of those subjects who received 0.2 cc. subcutaneously, 33 per cent showed 
greater than fivefold increases to the PRs strain; 17 per cent to the Weiss 
strain, and 42 per cent to the Lee strain. Of those who received the larger 
doses (0.5 and 1.0 cc. subcutaneously), 42 to 67 per cent showed greater 
than fivefold increases in titer to all three strains. 

With the two smaller doses, there was only 1 instance in which the 
antibody increase was greater than tenfold, whereas, in the group re- 
ceiving 0.5 cc. there were 25 instances of increases of more than tenfold, 
and in the group receiving 1.0 cc. there were 11 instances of increases of 
greater than tenfold. It is noteworthy that the 1.0 cc. dose did not induce 
appreciably higher titers than the 0.5 cc. dose. This observation is the 
basis for the opinion expressed by the authors that the optimal dose for 
children more than 5. years old is 0.5 cc. subcutaneously, since with 
this dose only 7 serum titrations for the three strains of virus failed to 
show more than 1.5-fold increase over the prevaccination level. 

With regard to the duration of the increased antibody response, 
earlier studies have shown that the effect of the vaccine appeared to 
persist for at least four and a half months.’ Our results indicated that 
a significant increase in titer persisted in a large percentage of the chil- 
dren for at least three months, and in some children for as long as six 
months. 


Effect of Repeated Injections.—The question as to the value of giv- 
ing booster doges of influenza virus vaccine has arisen. Although suffici- 
ent data are not available with respect to this question, it may be men- 
tioned that Beveridge'* observed that persons who had had one injection 
of vaccine usually failed to respond with increased titers after a second 
injection given two weeks later. Henle and his group‘ also observed that 
multiple injections at weekly intervals did not improve the results ob- 
tained by a single injection. Similar results were reported by others.'* 
Francis and Salk and their co-workers!” stated that in men a second in- 
jection of vaccine four months after the initial dose did not elicit a 
further sharp rise in titer. In the few patients in our series who were 
given booster doses, no appreciable increase in antibody titer was ob- 
tained. 





12. Francis, T., Jr.; Salk, J. E.; Pearson, H. E., and Brown, P. N.: J. Clin. 
Investigation 24:536, 1945. Salk, J. E.; Pearson, H. E.; Brown, P. N., and Francis, 
T., Jr.: ibid. 24:547, 1945. 

13. Beveridge, W. I. B.: Australian J. Exper. Biol. & M. Sc. 22:301, 1944. 

14. Stuart-Harris, C. H.; Andrewes, C. H.; Smith, W.; Chalmers, D. K. M.; 
Cowen, E. G. H., and Hughes; D. L.: A Study of Epidemic Influenza, with 
Special Reference to the 1936-1937 Epidemic, Medical Research Council, Special 
Report Series, no. 228, London, His Majesty’s Stationery Office, 1938. Hare, R.; 
Morgan, J.; Jackson, J., and Stamatis, D. M.: Canad. Pub. Health J. 34:353, 
1943. 
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COMMENT 


The results of this study show that 0.1 and 0.2 cc. doses of influenza 
virus vaccine were well tolerated by all children. However, the antibody 
response was so inferior with these doses as compared with that obtained 
with the two larger doses that 0.5 cc. is indicated as the optimal im- 
munizing dose for children more than 4 years of age, in spite of the 
occurrence of occasional mild and transitory reactions with this larger 
dose. The results of this study definitely show that the 1.0 cc. dose is 
contraindicated in children from the point of view of tolerance. 


Francis!® showed a direct quantitative relation between the immuniz- 
ing dose and the resultant immunity in ferrets and mice. Hirst and his 
group™ reported that, within limits, proportionately higher titers were 
obtained when vaccines containing increasing amounts of virus were in- 
jected subcutaneously in human subjects. Henle and co-workers,!® on 
the other hand, noted no difference in antibody response among groups of 
children given injections of various amounts of virus. In our series, the 
antibody response in children seemed to increase with the size of the dose 
up to 0.5 cc. given subcutaneously but showed relatively no increase when 
the dose was raised to 1.0 cc. given subcutaneously. 

It is likely that the nonallergic reactions which occur after injection 
of virus vaccines are due partly to the virus protein content of the vaccine. 
The potentially dangerous allergic reactions are due almost entirely to 
the nonvirus protein. Therefore, a vaccine containing minimal amounts 
of nonvirus protein should be less likely to produce allergi¢ reactions. 

Of the several vaccines available at the time this study was made, 
the centrifuged type contained the least amount of nonvirus protein, but 
even in this type there might be enough protein to induce allergic reac- 
tions in egg-sensitive persons. 

It should be emphasized that egg sensitivity on the part of the recipi- 
ent is a definite contraindication to the administration of any influenza 
virus vaccine as currently prepared. All such vaccines available today are 
prepared from chick embryo material and are therefore potentially dan- 
gerous to egg-sensitive persons. 

Plotz’ cited 3 fatalities following administration of vaccines prepared 
from chick embryos, and there have been additional severe reactions 
which did not prove fatal. 

More recently, Curphey'’ reported the death of a child 3% years of 
age which he attributed to an allergic reaction following the subcutaneous 
injection of 0.5 cc. of influenza virus vaccine. The kind of vaccine used 
was not indicated in the report. 





15. Francis, T., Jr.: J. Exper. Med. 69:283, 1939. 

16. Henle, W.; Henle, G., and Stokes, J., Jr.:. J. Immunol. 46: 163, 1943. 

17. Curphey, T. J.: Fatal Allergic Reaction’ Due to Influenza Vaccine, 
J. A. M. A. 133:1062 (April 12) 1947. 
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In this study the vaccine was administered only to those children who 
were able to eat eggs regularly with no allergic manifestations. We dis- 
continued early in the study the use of skin testing because of the rela- 
tively high incidence of local erythema in children given 0.1 cc. intra- 
cutaneously. 

Influenza virus protein is in itself toxic. Because of the toxicity of the 
virus protein, there is a limit to the amount of the vaccine which can be 
injected. Systemic reactions have been known to include fever and vom- 
iting, and even delirium in some children. 

In the only report found on local and systemic reactions in children 
following the administration of influenza virus vaccine, Grant!® presented 
observations on a series of 16 children. The type of vaccine used was not 
stated. In 1 of 4 children who received 0.25 cc. subcutaneously a mild 
local reaction developed, and in another a slight febrile response was 
noted. Of the 6 children receiving the 0.5 cc. dose subcutaneously, mild 
local reactions were observed in all, while almost 50 per cent showed mild 
febrile reactions. In 6 children receiving 1.0 cc. subcutaneously the fre- 
quency of reactions was no greater than that with the lower doses, but the 
“severity was markedly increased.” Two of the children were acutely ill 
but recovered within forty-eight hours. On the basis of these observations, 
Grant expressed the belief that the 0.5 cc. dose given subcutaneously is 
optimal for children. 

Experience to date has demonstrated, however, that on the whole the 
influenza virus vaccines are relatively innocuous, since several million 
persons (for the most part military personnel) have been vaccinated, 
with relatively few significant reactions. 

CONCLUSIONS 

The four questions posed in the early part of this paper have been 
arswered in part as follows: 

1. The vaccine may be administered with safety to nonallergic chil- 
dren. It should, however, be emphasized that no vaccines prepared from 
chick embryos should be administered to persons sensitive to eggs. 

2. The optimal dose for children from the point of view of tolerance 
is 0.25 to 0.5 cc., depending on the age. With the 0.5 cc. dose, 90 to 94 
per cent of the children showed significant increases in antibody titer to 
all three strains. 

3. The peak in antibody response occurred between nine and twenty- 
one days after inoculation. 

4. Increased antibody titers apparently persisted for at least three to 
six months. 


Miss Rina Cataldi, of the Virus Laboratories of E. R. Squibb & Sons, per- 
formed the antibody titrations. 


745 Fifth Avenue (22). 
18. Grant, H. B.: J. Pediat. 29:485, 1946. 
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OSINOPHILIC GRANULOMA of bone was first described as a 
separate clinical entity by Lichtenstein and Jaffe in 1940. They re- 
ported 10 cases. Independently of these investigators, Otani and Ehrlich 
reported cases showing the same type of lesion, which they named “solitary 
granuloma of bone.” At first, eosinophilic granuloma was thought to be 
a solitary bone lesion. Later on, however, typical cases of multiple skele- 
tal involvement were observed. Apparently, eosinophilic granuloma of 
bone had also been observed by earlier investigators, who described it as 
“myeloma with prevalence of eosinophilic cells” (Finzi) or “osteomyelitis 
with eosinophilic reaction” (Schairer 1944). Jaffe and Lichtenstein, in 
their latest publication in 1944, reported that they 
. . . found the lesion to be characterized histologically by conspicuous sheetlike col- 
lections of histiocytes (including some revealing phagocytic activity), interspersed 
among which there were more or less prominent accumulations of eosinophilic cells 
and especially eosinophilic leukocytes. In addition, however, we usually also saw 
fields of hemorrhage and necrosis and, particularly in relation to these fields, larger 
or smaller numbers of multinuclear giant cells, some of which likewise showed 
phagocytic activity. 

Green and Farber made the observation that the eosinophils prevail 
in early lesions and are no longer present in the older stage of the disease. 
Eosinophilic granuloma is regarded as benign and inflammatory in na- 
ture, with solitary or multiple skeletal lesions occupying the foreground 
of the clinical picture. 

Jaffe and Lichtenstein stated that 

. it would now seem that eosinophilic granuloma of bone, Letterer-Siwe disease 
and Schuller-Christian disease constitute different clinical expressions of the same 
basic disorder, which seems to predilect the hemopoitetic system. 

They were in general accord with a similar opinion advanced by Mal- 
lory. 

Dundon, Williams and Laipply added 5 cases of eosinophilic granu- 
loma to 48 recorded up to July 1, 1945, making a total of 53 cases; 64.1 





From the orthopedic service of Dr. A. H. Bingham and the pediatric service 
of Dr. R. A. Benson, New York Medical College, Flower and Fifth Avenue Hos- 
pitals, and the service of Dr. Leo Mayer, Hospital for Joint Diseases. 
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per cent of these occurred in patients under 20 years of age, the youngest 
being a boy 6 months old and the oldest a man aged 58 years, males be- 
ing most frequently affected. A solitary lesion was noted in 36 cases and 
multiple lesions in 10 cases (no record in 7 cases), with as many as 25 
lesions in a single case. Skull, ribs and femur were the most frequently 
involved. One case of eosinophilic granuloma of the sternum in a girl 17 
years old was reported. 

In November 1946, Hamilton, Barner, Kennedy and McCort added 
9 cases from United States Army material; all these therefore were of 
young male adults, bringing the total number of cases reported by the end 
of 1946 to 62. 

CLINICAL PICTURE 


Eosinophilic granuloma occurring in children or young adults, male 
patients prevailing (of the 10 patients in Green and Farber’s series, 9 were 
males), is the most.benign of the three related disorders of the hemo- 
poietic system, with the lesion being limited to one or several bones, flat 
bones being oftener affected. Almost any bone, with the possible excep- 
tion of those of the hand and foot, may be involved.1 Green and Farber 
observed no instances of involvement of the distal ends of the tibia, fibula, 
radius or ulna. 

Eosinophilic granuloma may occur in the bones of the cranial vault, . 
ribs, vertebrae, pelvis and long bones, particularly humerus and femur. 
The sites in long bones are frequently near the epiphysis, occasionally at 
the middle of the shaft or in the epiphysis itself. 

Of the 10 cases studied by Jaffe and Lichtenstein, 8 were limited to 
one bone and only 2 showed multiple involvement. On the other hand, 
Green and Farber reported 10 cases, 4 with single and 6 with multiple 
lesions. Pain, sometimes slight or severe, swelling, tenderness or muscular 
atrophy may be the first manifestation. Not infrequently the clinical 
symptoms are scarce, and the condition often remains unsuspected until 
a pathologic fracture occurs and roentgenograms are taken (case 1). 

When the lesion is located in the spine, collapse of the vertebral body 
may produce the first symptoms. In cases with superficial location, such 
as in the skull or ribs, a swelling without increase in local temperature 
may be noted (case 2). A lesion of the skull may also be associated with 
neurologic changes. Hamilton and asseciates noted looseness of teeth, 
while Thoma reported malposition of teeth in cases of mandibular invol- 
vement. 

Lesions of the lower limbs may be associated with limp. Loss of weight, 
anorexia, slight fever or slight leukocytosis with mild eosinophilia, 4 to 11 
per cent, may also be present. Laboratory determinations, including phos- 
phatase, blood chemistry and urinalysis, as a rule give normal results. 
Although eosinophilic granuloma of bone is regarded as an inflammatory 
condition probably due to some virus, all attempts at culturing or animal 
inoculation of the pathologic material thus far have remained futile. 
Trauma does not seem to have any connection with its causation. Re- 
cently, the possibility of an allergic origin of eosinophilic granuloma was 
suggested (Schajowicz and Polak). 





1. After this paper was completed, Loehr reported eosinophilic granuloma 
of bone in the hand. 
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In cases of multiple skeletal involvement, rapid healing of old lesions 
with simultaneous development of new areas of destruction has been ob- 
served (Green and Farber). 

Prognosis, however, must be guarded in cases of multiple lesions, es- 
pecially with visceral involvement, in which one may be dealing with 
Letterer-Siwe or Schuller-Christian type of disease. 

Letterer-Siwe disease occurring in infancy or early childhood has an 
acute febrile course, with enlargement of the liver, generalized lympha- 
denopathy, anemia and purpura, in addition to skeletal lesions, and often 
has a rapidly fatal termination. Schuller-Christian disease affects chil- 
dren and also adults (even middle-aged ones) and is usually character- 
ized by a triad of exophthalmos, bony defects of skull and diabetes in- 
sipidus. Both skeletal and visceral lesions may be observed with a tendency 
to undergo collagenization and lipidization. The prognosis is still grave 
in the Schuller-Christian type. 


ROENTGENOGRAPHIC SIGNS 


Roentgenograms in eosinophilic granuloma, although presenting cer- 
tain diagnostic features, are not characteristic enough for any positive di- 
agnosis. Usually round, ovoid or irregular, punched-out radiolucent areas 
of varying size are seen. The osteolytic lesion apparently originates in the 
medullary portion of the bone and has a fairly well outlined, occasionally 
sclerotic, margin. Since the lesion rather rapidly increases in size, it may 
cause cortical perforation or sometimes expansion of the cortex. Periosteal 
proliferation and cortical thickening also may be produced simultane- 
ously with expansion of the lesion. Pathologic fractures of the weakened 
bones are frequently produced, followed by periosteal callus formation 
and rapid healing (case 1). 


DIFFERENTIAL DIAGNOSIS 


In the differential diagnosis, tuberculosis, syphilis, solitary bone cyst, 
low grade osteomyelitis, giant cell tumor, multiple myeloma, angioendo- 
thelioma (Ewing), metastatic tumors and osteitis fibrosa cystica should be 
considered. 

TREATMENT 


Eosinophilic granuloma of bone is a benign lesion. Simple biopsy with 
curettage is a presently accepted method of treatment for this condition, 
and usually it leads to satisfactory and prompt recovery. Some investiga- 
tors used roentgenotherapy, with or without surgica} treatment. However, 
the therapeutic value of roentgenotherapy seems doubtful. Spontaneous 
healing also has been known (Jaffe and Lichtenstein, Green and Farber). 


OPERATIVE OBSERVATIONS 


On biopsy, a bone cyst from 1 to several centimeters in diameter is 
observed. In early cases it contains hemorrhagic clothlike material, with 
yellowish brown soft particles. In later stages the cysts are replaced by 
friable pale yellow soft tissue rich in lipids. In the final stage of healing 
gray connective tissue and, finally, bone formation are seen. 

We wish to present 3 additional cases of eosinophilic granuloma of 
bone with the second reported case of sternal involvement. 
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REPORT OF CASES 


Case 12.—Solitary involvement of upper third of right humerus in a boy 19 
months of age, with Erb’s palsy on right side. Pathologic fracture. Curettage and 
insertion of bone chips from right tibia. Complete recovery. Nine months’ follow- 
up period. 

P. C., a 19 month old Puerto Rican boy, born Nov. 3, 1944, was seen in the 
orthopedic clinic of Flower and Fifth Avenue Hospitals on June 11, 1946 because 

















Fig. 1 (case 1.)—A, lateral roentgenogram of the right humerus taken on 
June 11, 1946, two days after the patient’s injury. Note osteolytic lesion with cor- 
tical fracture (arrows) and beginning of periosteal bone formation. B, lateral 
roentgenogram of the same bone taken on July 26 (three and a half weeks after 
curettage and insertion of bone chips from the tibia). Note beginning of repair 
of the lesion and healing of the pathologic fracture, with large periosteal callus 
formation extending down practically through the entire humerus. C, slightly 
oblique roentgenogram of the same humerus about seven months after the opera- 
tion. There is practically complete healing of the lesion. 


of painful and restricted motion of the right arm resulting from a mild trauma 
inflicted by another child who had pulled the patient’s right arm two days pre- 
viously. The child had Erb’s palsy (birth injury resulting in laceration of peri- 
pheral nerves), for which he was treated at the orthopedic clinic by one of us 
(P.W.L.) since the age of 2’ months with satisfactory recovery of function. When 
he was 18 days old, a Fredet-Ramstedt operation had been performed by mem- 
bers of the surgical staff for hypertrophic pyloric stenosis. Examination of the 





2. This case was previously reported by one of us (M.M.W.). M. M. Will- 
ner: Bull. New York M. Coll. Flower & Fifth Ave. Hosps. 9:45-50 (Oct.) 1946. 
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upper part of the child’s right arm revealed a cystic degeneration, with a patho- 
logic fracture of the upper third of the right humerus. 

The patient was admitted to the Flower and Fifth Avenue Hospitals on 
June 12, 1945. General examination, including complete laboratory study, showed 
essentially normal results, with the exception of the white blood’ cell count (17,800) 
and eosinophilia (3 per cent). 








“Rea 











Fig. 2.__Photomicrograph of the tissue removed from the lesion of the right 
humerus. 


On his admission the temperature was 100.2 F., which was obviously due to 
slight infection of the upper respiratory tract and which became normal later. 
On his admission the microsedimentation rate was 25 mm. in 1 hour and one 
week later it was 23 mm. (normal rate is 1 to 12 mm. in 1 hour). 

The hospital roentgenologist, Dr. F. J. Borrelli reported that the roentgeno- 
grams (fig. 14) showed “extremely irregular bone absorption, with trabeculation 
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of the proximal half of the humeral shaft. This region showed some evidence of 
bone expansion with periosteal reaction. The cortex was broken on the medial 
aspect of the upper part of the shaft of the humerus.” Pathologic fracture due 
possibly to giant cell tumor or to pyogenic osteomyelitis was considered. Dr. H. 
Jaffe, pathologist at the Hospital for Joint Diseases, was consulted, and he made a 
tentative diagnosis of eosinophilic granuloma. Roentgenograms of the remainder 
of the skeleton showed nothing abnormal. 

On July 2;.about three weeks after the trauma, the patient was operated on 
by one of us (P.W.L). The cortex of the humerus contained a few pinhead per- 
forations, with protrusion of reddish granulation-like tissue. The bone marrow cav- 
ity contained a small amount of reddish brown fluid and soft, fibrous yellow- 
brown tissue. The cavity was thoroughly curetted and bone chips removed from 
the right tibia were placed in it. Microscopic examination (fig. 2) confirmed 
the diagnosis of eosinophilic granuloma. The child made an uneventful postopera- 
tive recovery. Two months later range of motion of the upper part of the right 
limb was almost normal, with no pain or tenderness. Eosinophilia (3 per cent) 
was still present, with the sedimentation rate now normal (7 mm. in 1 hour). 


A check-up roentgenologic study of the entire skeleton on Jan. 28, 1947 
(about eight months after the discovery of the lesion of the right humerus) showed 
practically complete repair of the local lesion (fig. 1C) and no involvement of 
other bones. Likewise, general physical examination on March 4, nine months 
after discovery of the lesion, showed nothing abnormal. There was no evidence of 
visceral involvement, and the patient was in excellent general condition. 


Case 2.—Involvement of manubrium sterni and also of upper one third of 
right humerus in a girl 8 years old. Curettage of the sternal lesion. Healing. Re- 
currence of sternal lesion five months later with suprasternal lymphadenitis. 

P. M., a girl 8 years old (fig. 3A) was admitted to the Hospital for Joint 
Diseases Oct. 3, 1946, because of a slightly tender mass over the upper part of 
the sternum. A precise history could not be obtained. The mass was 6 to 8 cm. in 
diameter, slightly warm on touch, but presenting no evidence of acute inflamma- 
tion. It was firm and did not fluctuate. On attempted aspiration of the mass for 
inoculation of a guinea pig, no fluid could be obtained. The child appeared in 
good general health, and physical examination, including complete laboratory 
studies, revealed an essentially normal condition. There was urinary frequency, 
for which sulfadiazine was given. Blood studies showed 2 per cent eosinophils, 
5,600 white blood cells and sedimentation rate of 10.4 mm. in 45 minutes. Reac- 
tion to a differential quantitative tuberculin test was positive in 1: 10,000 dilution. 
Roentgenograms (fig. 3B and C) were reported by Dr. M. M. Pomeranz as show- 
ing ‘“‘a large cavity in the body of the first sternal segment associated with regional 
osteosclerosis indicative of low grade osteomyelitis process tuberculous in charac- 
ter.” Preoperative diagnosis of tuberculosis, chondroma, sarcoma, giant cell 
tumor, eosinophilic granuloma and Hodgkin’s disease were considered. 


On October 21, the child was operated on by one of us (G.G.), and the 
mass was thoroughly curetted. Frozen sections showed a typical picture of eosino- 
philic granuloma. Postoperative roentgenographic studies of the entire skeleton 
revealed no lesion, with the exception of the right humerus (fig. 4) which showed 
“a roughly ovoid area of destruction within the marrow cavity in the proximal 
one third of the shaft.” There was no periostitis. The patient made an uneventful 
postoperative recovery and was discharged on Oct. 31. About five months later, 
a fluctuating mass reappeared over the sternum. An enlarged suprasternal lymph 
node was also present. The sternal mass was incised in another hospital, and 
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purulent material with granulation-like tissue was obtained. This material and 
tissue allegedly contained large numbers of eosinophils. We were also informed 
that cultures showed Staphylococcus aureus. The patient is still under treatment. 


. Case 3.—Probably solitary involvement of the roof of right acetebulum in a 
boy 15 years old. Curettage and insertion of bone chips. Free from symptoms after 
three month follow-up period. 











Fig. 3 (case 2).—A, photographs of the patient on her admission to the hos- 
pital showing enlargement over the manubrium sterni (arrow). B and C are an- 
teroposterior and lateral roentgenograms of the chest showing osteolytic lesion of 
the manubrium sterni (arrows). 


C. I., a 15 year old boy, was seen by Dr. H. M. Sternberg July 5, 1945 be- 
cause of pain in the right hip and slight right-sided limp of about one month’s 
duration. There was no recent injury or illness. Motion of the right hip joint was 
practically normal. The roentgenograms (fig. 5A) of the pelvis showed a well 
circumscribed cystic area about 1 inch (2.5 cm.) in diameter just above the right 
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Fig. WAP gare ys og of the right humerus showing involvement of the 


upper part of its shaft which remained asymptomatic. 


























_ Fig. 5 (case 3).—A, roentgenogram of the right hip joint showing osteolytic 
lesion of acetabular roof. B, roentgenogram of the same hip taken two months 
later after the operation. 
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acetabulum. The results of laboratory studies and the roentgenograms of the other 
parts of the body were said to be normal. ‘ 


On July 10, the patient was operated on by Dr. Sternberg. A cystic area the 
size of a walnut was observed to be filled with gray granulation-like tissue. It was 
curetted and filled with bone chips. A specimen removed for biopsy was diagnosed 
by Dr. L. Lichtenstein, of the Hospital for Joint Diseases, as typical of eosinophilic 
granuloma. The patient made an uneventful postoperative recovery, and when 
last seen by Dr. Sternberg on October 11, three months after the operation, the 
child was free from symptoms with the exception of a slight right-sided limp. 
A roentgenogram (fig. 5B) showed the cavity well filled with bone and obviously 
healing. 


Dr. H. H. Sternberg gave us permission to include this case in our series. 


SUMMARY 


Eosinophilic granuloma of bone is a berign, probably inflammatory 
lesion of unknown origin, which may be solitary or multiple. 


To the previously recorded 62 cases, we add reports of 3 cases: 1 with 
eosinophilic granuloma in the upper part of the humeral shaft, 1 with 
the condition in the sternum and 1 with it in the acetabular roof. 


105 East One Hundred and Fifth Street, New York. 
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FATAL CASE OF BORIC ACID POISONING 


ROBERT S. GRANT, M.D. 
AND 


ERNEST S. WEGNER, M.D. 
LINCOLN, NEB. 


pain of knowledge of a specific antidote for boric acid has made 
dangerous the use of a drug once considered innocent. Ease of prep- 
aration, availability at low cost and a false sense of bacteriostatic proper- 
ties have made it a popular antiseptic. However, the literature contains 
many reports of its toxic qualities, and the report which follows is that 
of a fatal case of boric acid poisoning due to accidental ingestion. 


REPORT OF A CASE 


History.—M. S., aged 11 days, a white girl, entered the hospital on April 
8, 1947. On the day prior to admission she was accidentally given 2 ounces of a 
5 per cent solution of boric acid. Immediately after ingestion the infant regurgi- 
tated, and about two hours later she was given another ounce of the solution. She 
again regurgitated, and after that time retained only one feeding. The emesis 
continued until the night of April 9, at which time she was fed a solution of 
Karo syrup which was retained. It was learned that the sterile water and boric 
acid solution were kept in the same type of container. 


A day prior to the ingestion of the boric acid solution three normal bowel move- 
ments were noted. On the day of admission to the hospital the infant began to 
have frequent stools, varying between five and eight in number; they were green 
and contained much mucus. On April 11 the diarrhea became more severe, and 
she had approximately thirteen stools in eight hours, which were watery and 
green and expelled with much force. The infant appeared to be experiencing severe 
cramps with each bowel movement. 


Twenty-four hours prior to hospitalization coarse tremors, which involved the 
upper extremities of her body, were noticed. They became more frequent and 
severe, and twelve hours before death her body became rigid. At times she main- 
tained a position of opisthotonos. 


When the infant was first seen the skin felt cool, and a generalized flush was 
present, which persisted for about two days. The skin then was normal in appear- 
ance until April 11, when a dusky appearance developed. This deepened in inten- 
sity until just before death, when cyanosis occurred. The lower half of the in- 
fant’s body was more dusky and more cyanotic than the upper half. Her general 
condition was good until a day before death. On April 10 she lost 4 ounces in 
weight, and the following day, 8 ounces. Her temperature remained at 99 F. until 
the ninth, at which time there was an elevation to 101.4. The following day it 
dropped to 99, and on the day of death there was an elevation to 101.8. 

Treatment was entirely symptomatic. Fluids, 5 per cent dextrose in isotonic 
sodium chloride solution and plasma were given subcutaneously. When the emesis 
ceased she was offered a solution of Karo syrup to which was added “kaopectate” 
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(an absorbent for intestinal dysfunction) and ascorbic acid. Later breast milk 
was given. 

A blood count was not made. Urinalysis, completed on April 9, revealed: 
color, clear straw; reaction, 4.5; specific gravity, insufficient quantity; albumin, 
trace; sugar, 4-++-; acetone, 0, and diacetic acid, 0. Microscopic analysis revealed: 
(1) boric acid crystals, verified by chemical analysis, (2) many epithelial cells, 
and (3) 3 coarsely granular casts on the slide. 


Autopsy.—Autopsy revealed a slightly emaciated newborn girl..The skin was 
wrinkled and dry, with a marked purplish mottling and discoloration of the lower 
extremities. The fontanel was somewhat tense. 

The surface of the lungs were mottled purple-pink, arid the bronchi contained 
a frothy fluid. The cut surface revealed definite edema with patchy intense con- 
gestion and possibly early consolidation. 

‘The capsular surface of the liver was yellow-brown, smooth and glistening 
throughout. The cut surface showed a definite cloudy swelling with some focal 
mottled purple areas suggestive of focal hemorrhages. The markings were indistinct. 

Examination of the gastrointestinal tract revealed the mucosal surface of 
the stomach to be granular and hemorrhagic. The small bowel was slightly dis- 
tended with gas and contained a large amount of watery fluid. No ulcerative 
change was present. The lymphoid follicles of the terminal ilium were prominent. 
Similar changes were present in the mucosa and wall of the colon. Focal hemor- 
rhagic areas were present in the mesentery and the mesenteric vessels adjacent 
to the point of attachment to the bowel. 

The left kidney was slightly enlarged. The capsular surface was purple, 
mottled and hemorrhagic. On the cut surface the congestion and mottling were 
limited to the cortex; the medullary tissues were rather pale. Toward the tips of 
the pyramid, definite yellowish streaking, typical of “uric acid infarcts,” was 
seen. The right kidney was smaller than the left. The tissues appeared soft and 
mushy. The cut surface revealed less congestion of the cortex. The medullary 
tissues were similar. 

In the abdominal portion of the aorta, about 2 cm. above the bifurcation, a 
large thrombus was found. It extended about 4 cm. upward and 2 cm. downward. 
to occlude the lumen almost completely. This probably explained the marked 
_ mottling and discoloration of the lower extremities and the difference in the kidney 
parenchyma. ‘ 

The brain was tense within the dura. Slight flattening of the convolutions, as 
evidence of the profuse cerebral edema, was noted. A pink discoloration of the 
normal white matter of the brain was seen. 


Microscopic Examination.—Examination of the various tissues revealed the 
following changes: ¥ 

There was marked interstitial edema of the heart with separations and frag- 
mentation of fibers. 

The lungs revealed a moderate degree of congestion and a patchy type of 
atelectasis, which was mostly peripheral. The pleural surfaces were slightly edema- 
tous and showed no inflammatory reaction. 

The spleen revealed a soft, hemorrhagic pulp with poorly defined malpighian 
follicles. The capsule was essentially normal, and no significant histologic change 
was seen other than congestion and lack of follicle markings. This may have been 
partially due to postmortem degenerative change. 

Great congestion of the parenchyma in the liver with dilatation of sinusoids 
and compression of the liver cords and lobules was noted. There was definite 
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cloudy swelling of the cytoplasm with granular degenerative changes in the cyto- 
plasm of the liver cells and a focal mild fatty change. 

The kidneys revealed a nearly complete and diffuse cortical degeneration and 
destruction. In addition, there was a relative loss of staining property of the cells 
in the renal cortex. Under high power magnification the most extensive necrosis 
was seen in the proximal tubules and also in the glomeruli. The distal tubules, 
and particularly the collecting tubules, were relatively uninvolved but showed pre- 
cipitated granular and albuminous debris in their lumens. The cell structure of the 
proximal tubules was completely disintegrated and the interstitial tissues were also 
infarcted. Congestion was present in the glomeruli, with focal degenerative changes 
and fragmentation of nuclei and cell structure in most areas. The relative lack of 
involvement of the medullary tissues in the extreme necrotic degenerative process 
suggests that a considerable part of the change was due to the boric acid. 


The gastrointestinal tract showed a focal type of catarrhal enteritis of marked 
degree, with some surface necrosis. Great congestion of the mucosal and submuco- 
sal vessels and also some edema of the muscularis layer with congestion of serosal 
vessels were noted. 

In the aorta the adventitia and medial coat were normal and the intimal layer 
intact. The sections taken included an area of the attached thrombus described 
in the lower part of the aorta. A typical antemortem laminated thrombus without 
any evidence of inflammatory change was present. 


A moderate diffuse edema of the brain was present and a slight edema with 
cellular infiltration of round cell type was seen in the meninges. The ependymal 
surfaces were clear. Scattered throughout the subcortical areas of the brain were 
small, perivascular areas of cupping and round cell infiltration without much evi- 
dence of destruction of the brain tissue itself. A few focal degenerative nerve cells 
with satellitosis were encountered. 

Chemical analysis revealed boric acid crystals in the spinal fluid. 

A review of books on pharmacology reveals little about the effect of boric acid, 
nor is much recorded concerning its toxic qualities. Recently Pfeiffer, Hallman 
and Gersh1! made a study of boric acid ointment intoxication. Through experiments 
on animals they showed that large doses of Ringer’s solution and plasma given 
intravenously definitely reduce the toxicity of boric acid. 


SUMMARY AND CONCLUSION 


A fatal case of boric acid intoxication, illustrating the signs, symptoms and 
pathologic findings is presented. Some encouragement as to the treatment of such 
cases is offered by Pfeiffer and others in the use of large doses of intravenously 
injected Ringer’s solution and plasma. 


1. Pfeiffer, C. C.; Hallman, L. F., and Gersh, I.: Boric Acid Ointment: 
A Study of Possible Intoxication in the Treatment of Burns, J.A.M.A. 128:226 
(May 26) 1945. 











Obituaries 


SAMUEL McCLINTOCK HAMILL, M.D. 
1864—1948 


On May 3, 1948, Samuel McClintock Hamill died at his home in 
Philadelphia. On that date the earthly career of one of America’s most 
distinguished pediatricians came to an end. The influence of his life will 
continue to be a powerful force in this country and in the world for many 
years to come. 

It is difficult to relate in a short statement the many activities and 
contributions to Dr. Hamill. He was born in Oak Hall, Pa., on Nov. 3, 
1864. He studied at Princeton University, and was graduated in medicine 
from the University of Pennsylvania in 1888, president of his class. In 
1940 he received the honorary degree of Doctor of Science from his 
alma mater. He began practice in Philadelphia in 1890 and remained 
identified with the medical life of that city to the time of his death. He 
held various appointments in medicine in the University of Pennsylvania, 
relinquishing his formal teaching assignments in 1920, at which time he 
was professor of diseases of children in the Post-Graduate Department of 
Medicine. He was attending pediatrician, St. Christopher’s Hospital for 
Children, and chief of the department of pediatrics in the Howard Hos- 
pital, the Philadelphia Polyclinic Hospital and the Presbyterian Hospital. 
He was a Fellow of the American Medical Association and chairman of 
the Section on Diseases of Children in 1911, a member of the Medical 
Society of the State of Pennsylvania and first chairman of the section on 
pediatrics, president of the American Pediatric Society, 1913-1914, and 
founder of the American Academy of Pediatrics and president, 1932-1933. 
He was a member of many other medical societies. 


It was the field of child health in which Dr. Hamill made his great- 
est contributions. He manifested his interest in the preventive aspects 
of pediatrics early in his medical career and devoted himself unstintingly 
to the welfare of children throughout his life. It is fair to say that no 
single person exerted so great an influence as his in establishing child 
health on a firm foundation or in erecting the sound superstructure. Not 
only did he work actively himself, but he stimulated many others to fol- 
low in his footsteps. Everything he did was motivated by the highest 
idealism. His guiding star was the promotion of all plans—community 
and scientific—which would bring about the opportunity for children 
to be born and reared under the optimum conditions for normal growth 
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and development, both physical and mental. Dr. Hamill was a member 
of the American Association for the Study and Prevention of Infant 
Mortality (president, 1915-1916). He was delegate to the Cannes Medi- 
cal Conference of the Red Cross Societies in 1919; he was a member of 


SAMUEL McCLINTOCK HAMILL, M.D. 
1864-1948 


the executive committee of the American Child Health Association 
(president in 1931-1935). His association with many child welfare agen- 
cies included service in the following capacities: 

Member, Mental Hygiene Committee of Public Charities Association of 
Pennsylvania. 
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Member, Mayor’s Milk Commission of Philadelphia. 
Member, General Medical Board, Council of National Defense, 1917 to 1918. 


Chairman, National Child Welfare Committee, Council of National Defense, 
1917 to 1918. 


Chief, Division of Child Hygiene, Pennsylvania State Department of Health, 
1917-1918. 


President, Philadelphia Child Health Society. 
Member, Board of Directors, Philadelphia Child Guidance Clinic. 
Medical Adviser, Boy Scouts of America. 


In the White House Conference on Child Health and Protection in 
1930 *\¢ was chairman of the medical service section. The publications 
of that section are still the basic data on which present day work on 
growth and development is based. This single accomplishment alone 
would be sufficient grounds for Dr. Hamill’s lasting place among the 
benefactors of children. 

From 1933 to 1939 Dr. Hamill was chairman of the Pennsylvania 
Emergency Child Health Committee. This committee coordinated all 
work for children in the state. Dr. Hamill himself considered this chair- 
manship as the pinnacle of his career. In 1936 the Medical Society of 
the State of Pennsylvania gave him the award of honor, the first and 
only time such an award has been made. In presenting the award to 
Dr. Hamill, the president said it was “for service which, in the opinion 
of your officers, probably transcends the individual contribution of any 
other doctor of our time in this state.” He received, also in 1933, the 
first gold medal from the Philadelphia Pediatric Society. In 1939 the 
Philadelphia County Medical Society conferred on him the Strittmatter 
gold medal “in recognition of his achievements in the field of pediatrics 
and his mental vision, devotion and self sacrifice in the promotion of 
child welfare.” 

Dr. Hamill is survived by three sons. Mrs. Hamill died in December 
1947. His was a happy, fruitful home life. The generosity of his enter- 
taining and the cordiality of the welcome will be remembered fondly by 
the friends who were privileged to share it. 

No tribute can worthily portray what Sam Hamill meant to his friends. 
Although he was somewhat older than most of those who gathered about 
him, age was no barrier to deep affection. He inspired others to work 
for the things which he thought most worth while and to carry into that 
work his unselfish spirit. He was happy to feel that many of the plans 
he made were coming to fruition, but he still looked ahead to greater 
accomplishment. To make his dream come true will require hard work 


by the pediatricians of this generation. 
R. M. S. 





Directory of Pediatric Societies” 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Prof. S. Monrad, Dronning Louises Bornehospital, Copenhagen, Den- 
mark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 
INTERNATIONAL CONGRESS OF PEDIATRICS 
President: Dr. Henry F. Helmholz, Mayo Clinic, Rochester, Minn. 
Secretary-General: Dr. L. Emmett Holt Jr., 477 First Ave., New York 16. 
Canadian Committee: 
Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toronto. 
Secretary: Dr. S. G. Ross, 1390 Sherbrooke St. W., Montreal. 
INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 
Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, Italy. 
PAN AMERICAN CONGRESS OF PEDIATRICS 
President: Dr. Felix Hurtado, Habana, Cuba. 
INTERNATIONAL UNION FOR CHILD WELFARE 


President: Mrs. Gordon Morier. 
Secretary: Dr. Georges Thélin, 43 Quai Wilson, Geneva, Switzerland. 


FOREIGN 


ARGENTINE Pepiatric SOCIETY OF BUENOS AIRES 
President: Dr. Martin Ramén Arana, 1809 Rodriguez Pefia, Buenos Aires. 
General Secretary: Dr. Alfredo Larguia, Cerrito 1179, Buenos Aires. 
ASOCIACION DE PEDIATRAS DE CATALUNA 
President: Dr. Emilio Roviralta, Policlinico, Platon 1, Barcelona. 
Secretary: Dr. Francisco Llaurado, Via Layetana 23, Barcelona. 
Associacao PAULISTA DE MEDICINA, SECCAO DE PEDIATRIAS 
President: Dr. Armando de Arruda Sampaio. 
First Secretary: Dr. Luis Fontoura y Lauro Machado Oliveira, Caixa Postal 2103, 
Sao Paulo, Brazil. 
Second Secretary: Dr. Luiz Augusto Monteiro Toledo, Av. Brigadeiro Luiz 
Antonio 393, {° Andar, S40 Paulo, Brazil. 
Time: Twelfth of every month, 8:30 p. m. 
BriTisH PAEDIATRIC ASSOCIATION 
President: Dr. H. T. Ashby, 13 St. John St., Manchester, England. 
Joint Secretary: Prof. Alan Moncrieff, Hospital for Sick Children, Great Ormond 
St., London W. C. 1. 
Place: Windermere. 
CHINESE Pepratric Society 
President: Dr. W. S. Fu, The Shanghai Public Hospital for Children, 11 Hsiang 
Shan Road, Shanghai, China. 
Secretary: Dr. T. F. Su, The Shanghai Public Hospital for Children, 11 Hsiang 
Shan Road, Shanghai, China. 
Time: Concurrent with the annual conference of the Chinese Medical Association. 





* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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DanisH PepiatTric SOCIETY 
President: Prof. E. Lenstrup, Copenhagen. 
Secretary: Dr. Gjorup, Dronning Louises Bornehospital, Copenhagen. 


NEDERLANDSCHE VEREENINGING vOoR KINDERGENEESKUNDE 
President: Dr. J. L. Keyzer, 114 St. Josephstr., Tilburg. 
Secretary: Dr. H. Reerkink, c/o Sophia Kinderziekenhuis, 160 Gordelweg, 
Rotterdam. 
Place: Children’s Hospital or Pediatric Clinic. Time: Three times a year. 


PALESTINE JEWISH MEDICAL ASSOCIATION, SECTION OF PHYSICIANS OF 
CHILDREN’s DISEASES 
President: Prof. L. F. Meyer, 29 Toelsohn St., Tel Aviv. 
Secretary: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 


Roya. Society or MEDICINE, SECTION FOR THE STUDY OF 
DIsEASES IN CHILDREN 

President: Prof. J. M. Smellie, 5 Flat, 8 Bolingbroke Grove, London S. W. 11. 
Secretary: Dr. Mary Wilmers; Dr. R. Bonham Carter. 

Place: 1 Wimpole St., London W. 1, Time: Fourth Friday of each month, 

4:15 p. m. 
SCHWEIZERISCHE GESELLSCHAFT FUR PADIATRIE 
President: Prof. Dr. A. Hottinger, Petersplatz 12, Basel. 
Secretary: Dr. F. Hauser, Kinderspital, Basel. 


SocrEDAD BOLIVIANA DE PEDIATRIA 

President: Prof. Dr. Luis V. Sotelo. 

Secretary: Dr. Carlos Ferrufino, Casilla 272, La Paz, Bolivia. 

Place: Casilla de Correos 12, La Paz, Bolivia. 

SocireDAD CHILENA DE PEDIATRIA 

President: Mr. Rati Matte, Santiago, Chile. 

General Secretary: Dr. Mariano Latorre, Santiago, Chile. 

Place: Medical Society, Santiago, Chile. Time: 7:30 p. m., weekly. 

SocreDAD CUBANA DE PEDIATRIA 

President: Prof. Augustin Castellanos. 

Secretary: Dr. Carlos Hernandez Miyares, Hospital Nuestra Sefiora de las Mer- 
cedes L y 21, Apartado 2430, Habana. 

Place: Catedra de Clinica Infantil, Hospital Nuestra Sefiora de las Mercedes y 
Hospital Municipal de Infancia, Habana. Time: 9 p. m., last Wednesday of 
every month. 

SocreDAD DoMINICANA DE PEDIATRIA 

President: Dr. Alberto Peguero, Avenida Bolivar 117, Ciudad Trujillo, R.D. 

Secretary-Treasurer: Dr. Jaime Jorge, Lea de Castro 19, Ciudad Trujillo, R.D. 

Place: Children’s Ramfis Hospital. Time: 8 p. m., last Friday of every month. 

SocrepAD EcuATORIANA DE PEDIATRIA 

President: Dr. Alfredo Ceballos Carrién. 

Secretary: Dr. Rafael Compte Andrade, P. O. Box 3480, Guayaquil. 

Place: Hospital Central. Time: 11:30 a. m., every Friday. 

SociEDAD MEXICANA DE PEDIATRIA 

President: Dr. Jesus Avarez de los Cobos. 

Secretary: Dr. Luis Torregrosa F. 

Place: Hospital Infantil. Time: Last Thursday of every month: 

SocrEDAD DE PEDIATRIA DE CONCEPCION (CHILE) 

President: Dr. Ratl Ortega A., Hospital Clinico Regional, Concepcién. 

Secretary: Dr. Fidel Urrutia, Hospital Clinico Regional, Concepcién. 
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Place: Hospital Clinico Regional, Concepcién. Time: 7:30 p. m., second Tuesday 
of every month from April to December, inclusive. 
SocrEDAD DE PEDIATRIA DE CORDOBA 
President: Dr. Juan Francisco Herrera, Cérdoba, Argentina. 
Secretary: Dr. Albino F. Dottori, Dean Fumes 2000, Esq. Ocafia (N.) Cérdoba, 
Argentina. ¥ 
Place: Comite pro Defenso del Nifio, Dean Fumes 2000, Cérdoba, Argentina. 
Time: Once a month. 
SocIEDAD DE PEDIATRIA DEL LITORAL 
President: Dr. Jose E. Celoria, Hospital Centenario, Rosario, Argentina. 
Secretary: Dr. Gloria Lovell, Hospital Centenario, Rosario, Argentina. 
SOCIEDAD DE PEDIATRIA DE SANTIAGO DE CUBA 
President: Dr. Antonio Béguez César, Sagarra 107, Santiago de Cuba. 
Secretary: Dra. Susana Texdé Vaillant, Padre Pico 57, Santiago de Cuba. 
Place: Colegio Médico. Time: Last Tuesday of every month. 
SocrEDAD VENEZOLANA DE PUERICULTURA Y PEDIATRIA 
President: Dr. Pastor Oropeza, Caracas. 
Secretary: Dr. Guillermo Flores Chacin, Sur 17, No. 26-2, Caracas. 
Place: Hospital Municipal de Nifios, Caracas. Time: Once a month. 
SocreDAD YUCATECA DE PEDIATRIA 
President: Dr. José Lavalle, Yucatan, Mexico. 
Secretary: Dr. Francisco Solis, Yucatan, Mexico. 
Place: Hospital del Nifio, Yucatan, Mexico. 
SociETE DE PEDIATRIE DE PARIS 
President: Dr. G. Heuyer, 1 Ave. Emile Deschanel, Paris 7¢, France. 
Secretary: Dr. Maurice Lamy, 94 rue de Varenne, Paris 7¢, France. 
Place: Hépital des Enfants Maladies, 149 Rue de Sévres. Time: 4:30 p. m., third 
Thursday of every month. 
SoutH AFRICAN PAEDIATRIC ASSOCIATION 
Chairman: Dr. Basil Melle, 89 Lister Bldg., 195 Jeppe St., Johannesburg, South 
Africa. 
Secretary-Treasurer: Dr. Seymour Heymann, 17 Lister Bldg., 195 Jeppe St., 
Johannesburg, South Africa. 
SwepisH Mepicav Society, SECTION FoR PEDIATRICS AND SCHOOL HYGIENE 
President: Dr. R. Hybbinette, Kommendorsgatan 3, Stockholm. 
Secretary: Dr. B. Broman, Eriksbergsgatan 1A, Stockholm. 
Place: Various clinics and hospitals in Stockholm and Uppsala. Time: Second 
Friday of each month (except summer). 
UrucGuayan Society oF PEpDIATRICS 
President: Dr. Héctor C. Bazzano. 
Secretary: Dr. José M. Portillo. 
Place: Club Medico del Uruguay, Avenida Agraciada 1464 (Piso 13), Montevideo. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY 
SECTION ON PEDIATRICS 
Chairman: Dr. Woodruff L. Crawford, 321 W. State St., Rockford, Ill. 
Secretary: Dr. Margaret Mary Nicholson, 1801 Eye St. N. W., Washington, D. C. 
Place: Atlantic City, N. J. Time: June 6-10, 1949. 
AMERICAN ACADEMY OF PEDIATRICS 
President: Dr. John A. Toomey, City Hospital, 3395 Scranton Rd., Cleveland 9. 
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Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 


AMERICAN HospiTAL ASSOCIATION, MAssACHUSETTS HospITAL ASSOCIATION 
Chairman: Dr. Frank Wing, Boston. 
Secretary: Dr. W. Franklin Wood, McLean Hospital, Waverly 79, Mass. 


AMERICAN PepiaTric SOCIETY 
President: Dr. Valjean Cooke, 8700 Argyle Ave., St. Louis. 
Secretary-Treasurer: Dr. Henry G. Poncher, 1819 W. Polk St., Chicago 12. 
Place: Atlantic City. Time: May 3-5 (?), 1949. 
CANADIAN SOCIETY FOR THE Stupy or DisEASES OF CHILDREN 
President: Dr. P. E. Williams, 193 James St. S., Hamilton, Ontario. 
Secretary-Treasurer: Dr. R. L. Denton, 1615 Cedar Ave., Montreal. 


Society ror Pepiatric RESEARCH 
President: Dr. Sidney Farber, 300 Longwood Ave., Boston. 
Secretary: Dr. Robert Ward, Bellevue Hospital, New York 16. 


SECTIONAL 


INTERMOUNTAIN PEDIATRIC SOCIETY 
President: Dr. Spencer Snow, 75 S. Main St., Salt Lake City. 
Secretary-Treasurer: Dr. Esther Gross, 202 E. South Temple St., Salt Lake City. 
Place: Salt Lake City General Hospital. Time: First Thursday of each month, 
8 p. m. 
New ENGLAND PeEpiaTric SOCIETY 
President: Dr. Howard W. Brayton, 179 Allyn Street, Hartford 3, Conn. 
Secretary-Treasurer: Dr. Harry Shwachman, 300 Longwood Ave., Boston. 
Place: Boston Medical Library. Time: Three meetings a year, occurring from 
September to May. 


NortH Paciric Pepiatric Society 
President: Dr. Clarence L. Lyon, 407 Riverside Ave., Spokane 8, Wash. 
Secretary: Dr. Aldis B. Johnson, 515 Cobb Bldg., Seattle, Wash. 
NorTHWESTERN PEDIATRIC SOCIETY 
President: Dr. Paul Bancroft, 909 Sharp Bldg., Lincoln, Neb. 
Secretary-Treasurer: Dr. Northrop Beach, 1009 Nicollet Ave., Minneapolis. 
Place: Minneapolis, St. Paul, Duluth and Rochester. Time: January, April, July 
and October. 
Rocky Mountain Pepiatric Society 
President: Dr. John M. Nelson, 1558 Humboldt St., Denver. 
Secretary: Dr. Edwin T. Williams, 1850 Gilpin St., Denver 6. 
Place: Children’s Hospital of the Colorado General Hospital. Time: Monthly from 
October to June. 

SOUTHERN MEDICAL ASSOCIATION, SECTION OF PEDIATRICS 
Chairman: Dr. Carroll M. Pounders, 1200 N. Walker St., Oklahoma City. 
Secretary: Dr. Samuel F. Ravenel, 371 N. Elm St., Greensboro, N. C. 

Place: Miami, Fla. Time: October 1948. 


STATE 


ALABAMA PEDIATRIC SOCIETY 
President: Dr. W. A. Daniel Jr., 115 S. Union St., Montgomery 5. 
Secretary-Treasurer: Dr. D. B. Monsky, 905 Norman Bridge Rd., Montgomery 6. 
Place: Montgomery, Ala. Time: September 1949. 
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ARIZONA PeEpiaTric SOCIETY 
President: Dr. Hugh Thompson Jr., 110 S. Scott St., Tucson, Ariz. 
Secretary: Dr. James R. Sickler, Physicians Bldg., Tucson, Ariz. 
Place: Phoenix or Tucson. Time: On call. 


ARKANSAS STATE PEDIATRIC ASSOCIATION 
Chairman: Dr. C. B. Billingsley, 1425 N. 11th St., Fort Smith. 
Secretary: Dr. R. E. Weddington, 1425 N. 11th St., Fort Smith. 


CaurrorNiA STATE MEDICAL SociETy, SECTION ON PEDIATRICS 
Chairman: Dr. Alice Potter, 1418 Ninth Ave., San Francisco 22. 
Secretary: Dr. Carl Erickson, 595 E. Colorado, Pasadena. 

Place: Los Angeles. Time: April 1949. 


Fioriwa STATE PEpIATRIC SOCIETY 
President: Dr. Edgar W. Stephens, 910 Harvey Bldg., West Palm Beach. 
Secretary: Dr. Hugh A. Carithers, 2000 Park St., Jacksonville 4. 
Place: Concurrent with state association convention and fall meeting. 


Gerorcia Pepiatric SOCIETY 
President: Dr. Lee Bivings, 20 Fourth St. N. W., Atlanta. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 
Place: Atlanta. Time: At time of annual state meeting. 


HEZEKIAH BEARDSLEY PEDIATRIC CLUB OF CONNECTICUT 


President: Dr. F. M. Meyer, 144 Golden Hill St., Bridgeport. 
Secretary: Dr. Herman Yannet, Southbury Training School, Southbury. 


Inuinois STaTE Mepicat Society, SECTION ON PEDIATRICS 
Chairman: Dr. Eugene T. McEnery, 4458 W. Madison St., Chicago 24. 
Secretary: Dr. George L. Drennen, Jacksonville. 

Place: Palmer House, Chicago. Time: May 10-12, 1949. 


INDIANA STATE PEDIATRIC SOCIETY 
President: Dr. K. T. Knode, 1105 E. Jefferson Bldg., South Bend. 
Secretary-Treasurer: Dr. Matthew Winters, 621 Hume Mansur Bldg., Indianapolis. 
Time: Two meetings a year. 


Iowa Pepiatric Society 
President: Dr. Charlotte Fisk, 1201 Equitable Bldg., Des Moines 9. 
Secretary-Treasurer: Dr. James Dunn, Davenport Bank Bldg., Davenport. 
Place: Des Moines. Time: April 1949. 


LovIsiANA STATE PEDIATRIC SOCIETY 
President: Dr. William C. Rivenbank, 1448 Louisiana Ave., New Orleans 15. 
Secretary-Treasurer: Dr. Bertha Wexler, 3439 Prytania St., New Orleans 15. 
Place: New Orleans. Time: May 7, 1949. 


MEDICAL SOCIETY OF THE STATE OF NEw YorK, PEDIATRIC SECTION 
Chairman: Dr. Carl H. Laws, 12 Pierrepont St., Brooklyn. 
Secretary: Dr. George R. Murphy, 292 Madison Ave., New York. 


MEDICAL SOCIETY OF THE STATE OF PENNSYLVANIA, PEDIATRIC SECTION 
Chairman: Dr. Waldo E. Nelson, Temple University, Philadelphia 40. 
Secretary: Dr. Carl C. Fischer, 100 W. Coulter St., Philadelphia 44. 

Place: Philadelphia. Time: Oct. 4-7, 1948. 


MICHIGAN STATE MeEpIcAL Society, PEDIATRIC SECTION 
Chairman: Dr. H. J. Lewis, 2956 Biddle Ave., Wyandotte. 
Secretary: Dr. Robert H. Trimby, 122 W. Hillsdale, Lansing. 
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Mississippi STATE PEDIATRIC SOCIETY 
President: Dr. Harvey F. Garrison Jr., 315 E. Capitol Pl., Jackson. 
Secretary: Dr. Guy Verner, 126 N. Congress St., jackson. 

NEBRASKA PEDIATRIC SOCIETY 
President: Dr. Gerald C. O’Neil, 116 S. 49th Ave., Omaha 3. 
Secretary-Treasurer: Dr. Michael Crofoot, 1407 Medical Arts Bldg., Omaha 2. 
Place: Children’s Memorial Hospital. Time: Third Thursday of each month from 
October to June, inclusive. Dinner at 6 p. m. 
New Jersey Mepicaut Society, PEDIATRIC SECTION 

Chairman: Dr. Robert E. Jennings, 117 Washington St., East Orange. 
Secretary: Dr. Israel J. Wolf, 231 E. 31st St., Paterson. 

New Mexico State Pepiatric Society 
President: Dr. M. K. Wylder, 221 W. Central Ave., Albuquerque. 
_Secretary-Treasurer: Dr. Ly Werner, 221 W. Central Ave., Albuquerque. 

NortH CAROLINA PeEpiATRIC SOCIETY 
President: Dr. Samuel Ravenel, 371 N. Elm St., Greensboro. 
Secretary: Dr. Charles Gay, 1521 Elizabeth Ave., Charlotte. 

NORTHERN CALIFORNIA PEDIATRIC SOCIETY 
President: Dr. William C. Deamer, 3 Fifth Ave., San Francisco 18. 
Secretary: Dr. A. L. Gleason, 1066 Longridge Rd., Oakland 10. 
Place: San Francisco. Time: Second Thursday of February, April, September 
and November. 

OKLAHOMA STATE PEDIATRIC SOCIETY 
President: Dr. J. B. Snow, 625 N. W. 10th St., Oklahoma City. 
Secretary: Dr. Bertha Levy, 1200 N. Walker St., Oklahoma City. 
Place: With Oklahoma State Medical Association. Time: Annual Meeting. 


SoutH CAROLINA PEDIATRIC SOCIETY 


President: Dr. B. Owen Ravenel, 95 Rutledge Ave., Charleston 16. 
Secretary-Treasurer: Dr. John R. Harvin, 206 N. Sumter St., Sumter. 


TENNESSEE PEDIATRIC SOCIETY 
President: Dr. W. O. Vaughan, 2103 Hayes St., Nashville 5. 
Secretary-Treasurer: Dr. C. Barton Etter, 1678 Peach, Memphis 12. 
Place: Chattanooga. Time: Second Monday in April. 
Texas Pepiatric Society 
President: Dr. Charles B. Alexander, 1716 Nix Professional Bldg., San Antonio 5. 
Secretary-Treasurer: Dr. John E. Ashby, 3610 Fairmount Ave., Dallas 4. 


Vircinia Pepratric Society 

President: Dr. Thomas Gibson, 114 W. Boscawen St., Winchester. 
Secretary: Dr. E. Berkeley Neal, 303 Washington Ave. S. W., Roanoke. 

West Vircinia STaTE MEDICAL Society, SECTION OF PEDIATRICS 
President: Dr. Thomas G. Folsom, 1139 Fourth Ave., Huntington. 
Secretary: Dr. Warren J. Parsons, 425 Eleventh St., Huntington. 

WIsconsINn STATE MEDICAL Society, SECTION ON PEDIATRICS 

Chairman: Dr. M. G. Peterman, 411 E. Mason St., Milwaukee 2. 
Secretary: Dr. L. M. Simonson, 1001 N. 8th St., Sheboygan. 


LOCAL 


ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 
Chairman: Dr. John Hart Davis, 10515 Carnegie Ave., Cleveland. 
Secretary: Dr. Francis F. Silver, 9400 Euclid Ave., Cleveland. 
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Place: Allen Memorial Medical Library. Time: 8:15 p. m., October, December, 
February and April. 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 
President: Dr. A. L. Chute, 170 St. George St., Toronto, Canada. 
Secretary: Dr. John Fletcher, 262 St. Clair St. W., Toronto, Canada. 
Place: Academy of Medicine. Tine: 8:30 p. m., third Thursday of each month. 


BaLTimore City Mepicat Society, Pepiatric SECTION 
Chairman: Dr. Charles O’Donovan Jr., 5 E. Read St., Baltimore. 
Secretary: Dr. T. Campbell Goodwin, 16 E. Biddle St., Baltimore. 


Bronx Pepiatric Society 
President: Dr. Harry S. Pizer, 1726 Davidson Ave., New York. 
Secretary: Dr. William A. Schonfeld, 211 W. 106th St., New York 25. 
Place: Morrisania City Hospital. Time: 8:30 p. m., second Wednesday of each 
month, except June, July, August and September. 


BROOKLYN ACADEMY OF PEDIATRICS 

President: Dr. Harold T. Vogel, 3420-86th St., Jackson Heights, N. Y. 
Secretary: Dr. Bernard Benjamin, 845 Park Pl., Brooklyn 16. 
Place: Granada Hotel. Time: 8:45 p. m., fourth Wednesday of February, March, 

April, October and November. 

BuFFALo PeEpiatric Society 

President: Dr. Douglas P. Arnold, 159 Bidwell Parkway, Buffalo, N. Y. 
Secretary: Dr. Richard A. Downey, 786 Forest Ave., Buffalo 9, N. Y. 
Place: Children’s Hospital, 219 Bryant St. Time: 8:30 p. m., first Monday of 

each month from September to June. 


CENTRAL New YorkK PEpDIATRIc CLUB 


President: Dr. T. Wood Clarke, 7 Cottage Place, Utica. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 
Place: Various cities in New York. Time: Third Tuesday of April and October. 


Cuicaco Pepiatric Society 
President: Dr. John L. Reichert, 1791 Howard St., Chicago 26. 
Secretary: Dr. Alvah L. Newcomb, 723 Elm St., Winnetka, IIl. 
Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday 
of each month, October to May inclusive. 


CINCINNATI! Pepiatric SociETY 

President: Dr. John H. Hunt, Kemper Lane Bldg., Cincinnati. 
Secretary: Dr. William F. Hunting, 6048 Montgomery, Cincinnati. 
Place: Children’s Hospital, Elland Ave., Cincinnati. Time: On call. 

Datias Pepiatric Society 
President: Dr. Guy Hacker, 5711 Goliad St., Dallas. 
Secretary-Treasurer: Dr. George R. Branch, 4325 Cole Ave., Dallas. 
Place: Children’s Hospital of Texas and Bradford Memorial Hospital. Time: 

1 p. m., third Saturday and 8:30 p. m., the first Thursday of each month. 


Detroit Pepiatric Society 
President: Dr. Harold B. Rothbart, 773 Fisher Bldg., Detroit 2. 
Secretary: Dr. S. S. Bernstein, 650 Maccabees Bldg., Detroit. 
Place: Variable. Time: Five times annually. 


Houston Pepiatric Society 
President: Dr. Edward O. Fitch, 3720 Fannin St., Houston, Texas. 
Secretary: Dr. Thomas J. Donovan, 3506 Sunset Blvd., Houston 5, Texas. 
Place: River Oaks Country Club. Time: 7:30 p. m., last Tuesday of each month. 
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Kansas City (Missouri) Pepiatric Society 
President: Dr. Harry M. Gilkey, 1624 Professional Bldg., Kansas City. 
Secretary: Dr. Leland Speer, 1022 Hoel Parkway, Kansas City. 
Place: Kansas City General Hospital. Time: On call. 


KnoxvitLe-Oak Ripce Pepiatric Society 
President: Dr. Henry S. Christian, 205 Medical Arts Bldg., Knoxville, Tenn. 
Secretary: Dr. John Eggleston, Oak Ridge Hospital, Oak Ridge, Tenn. 


Los ANGELES County MEDICAL ASSOCIATION, PEDIATRIC SECTION 
President: Dr. Elena Boder, 183014, Lucille Ave., Los Angeles 26. 
Secretary-Treasurer: Dr. Robert Simonds, 267 S. Beverly Dr., Beverly Hills, Calif. 
Place: Los Angeles County Medical] Association Bldg., 1925 Wilshire Blvd. Time: 

Second Monday of February, April, June, October and December. 


MeEpIcAL Society oF THE CouNTY oF KINGs AND THE ACADEMY OF MEDICINE OF 
BROOKLYN, PEDIATRIC SECTION 
President: Dr. Harold Levy, 750 St. Marks Ave., Brooklyn 16. 
Secretary: Dr. Jacob J. Lichterman, 1433 Union St., Brooklyn 13. 
Place: 1313 Bedford Ave., Brooklyn. Time: 9:00 p. m., fourth Monday of each 
month. 


MepicaL Society oF THE District or CoLuMBIA, SECTION ON PEDIATRICS 
President: Dr. John Washington, 2032 Belmont Rd. N.W., Washington, D. C. 
Secretary-Treasurer: Dr. George Maksim, 1418 Good Hope Rd. S. E., Washing- 

ton, D. C. 
Place: Medical Society Bldg., 1718 M St. N.W. Time: Spring an@ fall. 


MEMPHIs PepiaTrRic SOCIETY 
President: Dr. C. Barton Etter, 1678 Peach, Memphis 12, Tenn. 
Secretary-Treasurer: Dr. Jacob Danciger, 188 S. Bellevue Blvd., Memphis 4, Tenn. 


Place: University Center, 4 S. Dunlap. Time: 7 p. m., second Tuesday of 
every month. 


MILWAUKEE PepiaTRIC SocIETY 
President: Dr. M. G. Peterman, 411 E. Mason St., Milwaukee 2, Wis. 
Secretary-Treasurer: Dr. Katharine Baird, 1411 Wauwatosa Ave., Wauwatosa 13. 
Wis. 
Place: Milwaukee Children’s Hospital. Time: Second Wednesday in February, 
April, June, October and December. 


New York ACADEMY OF MEDICINE, SECTION ON PEDIATRICS 
Chairman: Dr. John Dorsey Craig, 120 E. 75th St., New York 21. 
Secretary: Dr. Morris Greenberg, 143 W. 87th St., New York. 
Place: New York Academy of Medicine, 2 E. 103d St. ‘Time: Second Thursday 
of each month from November to May, inclusive, 8:30 p. m. 


OKLAHOMA City PEpIaTric SCuIETY 
President: Dr. Bertha M. Levy, 717 N. W. 22d St., Oklahoma City 3. 
Secretary: Dr. C. M. Bielstein, 301 N. W. 12th St., Oklahoma City 3. 
Place: Oklahoma Club. Time: On call. 


PHILADELPHIA Pegpiatric SocIETY 
President: Dr. Milton Rapoport, 741 S. 3d St., Philadelphia. 
Secretary: Dr. D. Stewart Polk, W. Montgomery Ave., Rosemont, Pa. 
Place: College of Physicians, 19 S. 22d St. Time: 8:30 p. m., second Tuesday 
from October to May, inclusive. 


PirtspurGH PeEpiatTric Society 
President: Dr. J. A. Gilmartin, 3708 Fifth Ave., Pittsburgh. 
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Secretary-Treasurer: Dr. C. J. Soecklein, Medical Arts Bldg., Pittsburgh 13. 
Place: Municipal Hospital, Pittsburgh. Time: Second Friday in October, Decem- 
ber, February and April. 
PorTLAND (OrzE.) ACADEMY OF PEDIATRICS 
President: Dr. Scott Goodnight, 1020 S. W. Taylor St., Portland 5. 
Secretary-Treasurer: Dr. Carl G. Ashley, 2455 N. W. Marshall St., Portland 10. 
Place: University of Oregon Medical School Library. Time: 8:00 p. m., first 
Monday of each month from September to June, inclusive. 
Queens Pepiatric SociETY 
Chairman: Dr. Walter C. A. Steffen, 42-28 Union St., Flushing, N. Y. 
Secretary-Treasurer: Dr. Louis Appel, 33-03 Parsons Blvd., Flushing, N. Y. 
Place: Forest Hills, N. Y. Time: Third Monday of October, February, April; 
first Monday of December. 
RICHMOND PEDIATRIC SOCIETY 
President: Dr. Thomas S. Chalkley, 421 W. Grace St., Richmond 20, Va. 
Secretary-Treasurer: Dr. John Paul Jones, 810 W. Franklin St., Richmond 20, Va. 
Place: Medical College Hospital. Time: 8 p. m., third Thursday of each month, 
except June, July and August. 
RocHEsTER Pepiatric Society 
President: Dr. Jerome Glaser, 85 San Gabriel Dr., Rochester 10, N. Y. 
Secretary-Treasurer: Dr. Daniel B. Peeler, 1162 Lake Ave., Rochester 13, N. Y. 
Place: Rochester Academy of Medicine or arrangement by program committee. 
Time: Third Friday of each month from October to May. 


St. Louis Pepratric Society 
President: Dr. V. E. Hrdlicka, 7424 Cromwell Dr., St. Louis. 
Secretary-Treasurer: Dr. Don L. Thurston, 21 Cambridge Court, St. Louis 22. 


Place: Hotel Branscome. Time: Second Thursday of each month from October 
to May, inclusive, 6:30 pm. 
San ANTONIO PeEpiatTRIc SOCIETY 
President: Dr. Lucius Hill, 328 Medical Arts Bldg., San Antonio 5. 
Secretary-Treasurer: Dr. Edith M. Bonnet, 228 Medical Arts Bldg., San Antonio 5. 
Place: Bexar County Medical Library. Time: 7:30 p. m., first Tuesday of 
every month. 
SEATTLE PEDIATRIC SOCIETY 
President: Dr. Sherod M. Billington, Medical Dental Bldg., Seattle 1. 
Secretary: Dr. Jack M. Doctor, 738 Broadway, Seattle 22. 
Place: College Club. Time: Fourth Friday of each month from September to 
June at 6:30 p. m. 
SOUTHWESTERN PEDIATRIC SOCIETY 
President: Dr. Harry F. Dietrich, 416 N. Bedford Dr., Beverly Hills, Calif. 
Secretary: Dr. Clement H. Maloney, Beverly Hills, Calif. 
Place: University Club of Los Angeles. Time: 6:30 p. m., second Wednesday 
in January, March, May, September and November. 
UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DisEAsE SociETy 
President: Dr. Ernest H. Watson, University Hospital, Ann Arbor. 
Secretary: Dr. Harry A. Towsley, 1313 E. Ann St., Ann Arbor. 
Place: University Hospital, Ann Arbor. Time: Oct. 29-30, 1948. 
WESTCHESTER County Mepicat Society, Pepiatrics Section (New York) 
President: Dr. Harry W. Kaessler, 147 Prospect Ave., Mount Vernon, N. Y. 
Secretary-Treasurer: Dr. Elvira Ostlund, 64 Highland Rd., Rye, N. Y. 
Place: The Roger Smith Hotel, White Plains, N. Y. Time: Fourth Thursday 
of every other month from September to June (dinner meetings). 
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The asterisk (*) preceding the page number 
indicates an original article. Subject entries 
are made for all articles. Author entries are 
made for original articles and society tran- 
sactions. Book Reviews, Obituaries and So- 
ciety Transactions are indexed under the 
letters B, O and §, respectively. 


Abnormalities and Deformities: See also 
Twins; and under names of organs and 
regions, as Foot; Heart; Kidneys; Skin; 
ete. 

large solitary pancreatic cyst and other 
developmental errors in premature infant, 
*587 

multiple congenital malformations, 470 

Abscess: See under names of organs and 
regions, as Brain; etc. 

Acetone: See also Acidosis 

in Urine: See under Urine 

influence of adrenalectomy on utilization of 
acetone bodies, 250 

Acid, Acetylsalicylic: See Salicyl Compounds 

Ascorbic: See Ascorbie Acid 

Boric: See Boron Compounds 

Cevitamic: See Ascorbic Acid 

Folic: See Vitamins, B 

modification of fat absorption in children 
with administration of sodium glycero- 
phosphate, 612 

Nicotinic: See Nicotinic Acid 

Pantothenic: See Vitamins, B 

para-aminobenzoic, in treatment of Rocky 
Mountain spotted fever, *493 

Salicylic: See Salicyl Compounds 

Acid-Base Equilibrium: See also 

Hydrogen Ion Concentration 
mechanism of production of acidosis in 
premature infants by protein milk, *637 
Acidosis: See also Acid-Base Equilibrium 


Acidosis ; 


in acute suppurative otitis media in infants, 
622 


in Diabetes: See under Diabetes Mellitus 
mechanism of production in premature in- 
fants by protein milk, *637 
para-aminobenzoic acid in treatment of 
Rocky Mountain spotted fever, *493 
Acrocephalosyndactyly: See Acrocephaly 
Acrocephaly; dysostosis of skull, face and 
extremities (acrocephalosyndactyly), *688 
Acrodynia [erythredema polyneuropathy] pyri- 
doxine, 252 
Adams, J. M.: Congenital pneumonitis in 
newborn infants, *544 
Adams-Stokes Disease: See Heart, block 
Adaptation, general adaptation syndrome and 
disease of, 626 
Adenitis: See Lymph Nodes 
Adenohypophysis: See Pituitary Body 
Adenosarcoma: See under Sarcoma 
Adie Syndrome: See under Reflex 
Adipose Tissue: See Fat; Obesity 
Adolescence; appetite, hunger and obesity in 
youngsters past age 12, 611 
hyperfunction of adrenal cortex in children 
before puberty, 627 
individual differences in physical changes 
associated with adolescence in girls, *329 
Precocious: See Puberty 
Adrenalectomy: See under Adrenals 
Adrenals; congenital adrenal cortical insuffi- 
ciency associated with macrogenitosomia ; 
follow-up and terminal report, 420 
effect of pituitary adrenotrepic hormone on 
cholesterol and ascorbic acid content of 
adrenal of rat and guinea pig, 250 
frequency and importance of adrenal lesions 
in diphtheria, 105 
hemorrhage; 2 cases of Waterhouse-Frid- 
erichsen syndrome in same family, 1 with 
recovery under penicillin therapy, 241 
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Adrenals—Continued 
hyperfunction in 
627 
influence of adrenalectomy on 
of acetone bodies, 250 
relations of acute insufficiency of adrenal 
cortex and shock, 118 
Africans: See Negroes 
Age; analysis of wartime reduction of dental 
caries in European children with regard 
to observations in Norway, *792 
lengths of femur and tibia; norms derived 
from orthoroentgenograms of children 
from 5 years of age until epiphysial clos- 
ure, 279 
stimulation of growth in boys by sublingual 
testosterone therapy, *850 
Agglutinins and Agglutination : 
and Antibodies; Mononucleosis, 
tious; ete. 
Agglutinogen: See Whooping Cough 
Agranulocytosis: See Granulocytopenia 
Air, Alveolar: See Respiration 
control of air-borne infections in 
for young infants, *193 
Air Passages: See Respiratory Tract 
Albumin: See Blood, proteins; Proteins 
Alcohol; action of ether and alcohol-benzene 
extracts from thymus in children with 
normal and pathologic metabolism of 
glycogen, 627 
Aldrich, C. A.: Rooting 
infant; incidence and 
sleep, *528 
Alexander, H. E.: Mode of action of strepto- 
mycin on type B Hemophilus influenzae, 
428 
Intoxication: See Toxemia 
Alkali Reserve: See Acid-Base Equilibrium 
Alkalosis: See Acid-Base Equilibrium 
Allergy: See Anaphylaxis and Allergy 
Alloxan; influence of diethylstilbestrol on 
alloxan diabetes paired feeding experi- 
ments, 250 
Alt, H. L.: Factors influencing blood picture 
of newborn; studies on sinus blood on 
first and third days, *860 
Amentia: See Feeblemindedness; Mental Dis- 
eases 
American Board of Pediatrics, examinations 
of, 101, 402 
physicians certified by, 100, 402, 610 
Amino Acids: See Nitrogen; Proteins 
Amoeba proteus, attempts to infect 
poliomyelitis virus, *11 
Analgesia: See Anesthesia 
Anaphylaxis and Allergy; allergic manifesta- 
tions in central nervous system, *747 
allergic nature of clinical forms of tubercu- 
lous meningitis, 617 
desensitization in treatment of allergic dis- 
eases in children, 120 
Anderson, K.: Congenital atresia of small 
intestine in newborn; report of 2 cases. 
with review of successfully treated in- 
trinsic obstructions of small bowel, *214 
Essential fructosuria in 2 siblings, *88 
Anderson, M.: Lengths of femur and tibia: 
norms derived from orthoroentgenograms 
of children from 5 years of age until 
epiphysial closure, *279 
Androgens; effect of methyltestosterone on 
retention of calcium and nitrogen in 
growing boys, 440 
influence of hormones on creatine-creatinine 
metabolism of children, 627 
stimulation of growth in boys by sublingual 
testosterone therapy, *850 
Anemia, Agranulocytic: See Granulocytopenia 
aplastic; hypoplastic anemia, 620 
Cooley’s: See Anemia, erythroblastic 
detection of mild types of Mediterranean 
(Cooley’s) anemia, *505 


children before puberty, 


utilization 


See Antigens 
Infec- 


nursery 


reflex in newborn 
effect on it of 


with 
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Anemia—Continued 
Erythroblastic : 
Fetal 
erythroblastic, 
of case, 619 
Hypoplastic : 


See also Erythroblastosis, 


familial (Cooley’s); report 
See Anemia, aplastic 
Mediterranean: See Anemia, erythroblastic 
megaloblastic hyperchromic ; historical, 
clinical, hematologic and biochemical 
reports and pathogenic consideration of 
25 cases in early infaney, 245 
pernicious; infantile form of pernicious 
(addisonian) anemia; report of long term 
study of case, *143 
sickle cell; incidence of sicklemia in new- 
born Negro infant, *842 
Anesthesia; use of continuous caudal anal- 
gesia for control of hypertension in acute 
nephritis, *291 
Aneurysm, cardiac, in child 7 
#92 
Angina: See 
Agranulocytic > 
Monocytic: See Mononucleosis, 
Anodontia: See Teeth 
Anomalies: See Abnormalities and Deformi- 
ties: and under names of organs and 
regions 
Anorexia : 
Antibiotics : 
etc. 
Antibodies: See Antigens and Antibodies 
Antigens and Antibodies; pertussis agglutino- 
gen skin test, *872 
use of normal serum gamma globulin anti- 
bodies (human) concentrated (immune 
serum globulin) in prevention and attenu- 
ation of measles, 104 
Antimony, Therapy: See Leishman 
Antisepsis and Antiseptics: See Ger ides ; 
ete. 
Antistreptolysin: See Streptococci 
Antitoxin: See under Diphtheria; Menin- 
gitis; Searlet Fever; Staphylococci; 
Tetanus; Whooping Cough 
Aorta, coarctation, surgical treatment, 467 
congenital atresia, 410 
persistent right aortic arch with atresia of 
entire main pulmonary artery, 409 
sca: differential diagnosis in children, 
6 


years of age, 


also Throat: Tonsils 
See Granulocytopenia 
Infectious 


See Appetite 
See Streptomycin; Vitamins, K; 


Aphthae: See Stomatitis 
Apparatus: See Instruments 
Appetite, hunger and obesity in 
past age 12, 611 
poor eating habits of runabout child; role 
of physiologic anorexia, 116 
Arms: See Extremities; Humerus; etc. 
Arrhythmia: See Heart, block; Heart, rate 
Arteries: See also Aorta; Blood pressure; 
etc. 
compression of trachea by anomalous in- 
— artery; operation for its relief, 
» 


youngsters 


Coronary: See Coronary Vessels 
persistent right aortic arch with atresia of 
entire main pulmonary artery, 409 
pulmonary; cardiac aneurysm in child 7 
years of age, *92 
Arthritis; complications 
meningitides, *741 
juvenile rheumatoid; study of 56 cases with 
note on skeletal changes, 250 
rheumatoid; agranulocytosis after treatment 
with salicyl-azo-sulfapyridine (‘‘salazo- 
pyrine”’), 621 
Aschoff-Klinge Nodule: See Rheumatic Fever 
Ascorbic Acid; comparison of vitamin C in 
mothers and their newborn infants, 240 
effect of pituitary adrenotropic hormone on 
cholesterol and ascorbic acid content of 
adrenal of rat and guinea pigs, 250 
nutritional defects among children in Ver- 
mont, 611 
Asepsis: See Germicides 
Asthma: See Anaphylaxis and Allergy 
Astrocytoma, cystic, of cerebellar hemispheres, 
*723 


of acute pyogenic 


Atmosphere: See Air 
Atresia: See Aorta; Intestines; Lungs; Tri- 
cuspid Valve; ete. 
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Atrophy: See under names of organs and 
regions, as Brain; etc. 
Infantile: See Celiac Disease 
Auerbach, O.: Tuberculosis in children, 


oD 
Avitaminosis: See under Vitamins 
BC G: See Tuberculosis 
Bacilli: See Bacteria 
Backward Children : 
tal Disabilities 
Bacteremia: See under Influenza; Salmo- 
nella; Staphylococci; Streptococci; ete. 
Bacteria: See also Diphtheria; Meningococci ; 
Pneumococci; Tubercle Bacilli; Typhoid ; 
Viruses; ete. 
acute gastroenteritis in children’s summer 
camp due apparently to paracolon bacil- 
lus, 426 
Bordet-Gengou: See Whooping Cough 
Botulinus: See Botulism 
Calmette-Guérin: See Tuberculosis 
Clostridium: See Tetanus 
Corynebacteria: See under Diphtheria 
Diphtheria: See under Diphtheria 
Enteritidis: See Salmonella 
Hemophilus: See Influenza ; 
Cough 
Influenza : 


See Nervous and Men- 


Whooping 


See Influenza 
Léffier’s: See Diphtheria 
Meningococci: See Meningococci 
Pertussis: See Whooping Cough 
Pfeiffer’s: See Meningitis, influenzal 
Pneumococci: See Pneumococci 
Salmonella: See Salmonella 
Streptococci: See Streptococci 
Tuberculosis: See Tubercle Bacilll 
Bactericides: See Germicides 
Bacterium: See Bacteria 
Balneology: See Baths 
Barlow’s Disease: See Scurvy 
Basedow’s Diserse: See Goiter, exophthalmic 
Basophilism (Cushing): See Cushing Disease 
Basophils: See Pituitary Body 
Baths, hot, in treatment of early infantile 
paralysis, 103 
Behavior, aspects of care of premature in- 
fant, 
psychologic 
glomerular 


management of children with 
nephritis, *540 
Benjamin, B.: Infantile form 
(addisonian} anemia; report of 
term study of case, *143 
Benzene; action of ether and alcohol-benzene 
extracts from thymus in children with 
normal and pathologic metabolism of 
glycogen, 627 
Biermer’s Disease: See Anemia, pernicious 
Biliary Tract: See Gallbladder; Liver 
Birmingham, J. R.: Comparative absorption, 
excretion and storage of oily and aqueous 
preparations of vitamin A, 464 
Congenital diabetes insipidus resistant to 
treatment with pitressin, *316 
Birth Injuries: See also Newborn Infants; 
Paralysis, spastic 
injuries; injury of penis, scrotum and but- 
tocks of newborn resulting in gangrene, 
*85 
Premature: See Premature 
Rate: See Vital Statistics 
Stillbirth: See Stillbirths 
Weight: See Newborn Infants 
Black, R. A.: BCG vaccination program in 
Chicago, 760 
Blattner, R. J.: Epidemiology of St. Louis 
encephalitis’ 438 
Blennorrhea: See Gonorrhea 
Blister Fluid; variations in chemical composi- 
tion of blood and of serum from cutan- 
eous vesicles after drinking water; obser- 
vations on normal children and = on 
children with endocrine dyscrasias, 619 
Blood: See also Erythrocytes; Hemoglobin 
and Hemoglobin Compounds; etc. 
Albumin: See Blood, proteins 
Cells: See Erythrocytes 
characteristic difference in blood of infants 
with hypertrophic pyloric stenosis and of 
infants with habitual vomiting, 114 


of pernicious 
long 


Infants 
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Blood—Continued 

chemistry ; variations in chemical composi- 
tion of blood and of serums from cutan- 
eous vesicles after drinking water; obser- 
vations on normal children and on children 
with endocrine dyscrasias, 619 

chlorides; nephrocalcinosis associated with 
hyperchloremia, 617 

Coagulation: See also Blood, prothrombin 

coagulation; electrophoretic isolation of 
circulating anticoagulant, 244 

comparative absorption, excretion and _ stor- 
age of oily and aqueous preparations of 
vitamin A, 464 

determination of phosphatase activity in 
serum, 110 

determination of vitamin Bs content of 
human blood, colostrum and milk, 613 

Diseases: See Anemia; etc. 

fats and lipoids; hyperlipemia following 
intravenous infusion of hypertonic solution 
‘of sucrose, 

galactose and glucose contents determined 
by galactose tolerance test, ; 

Globulin : 

“hypophosphatasia,” new 
anomaly, *822 

levels of penicillin with oral use of buffered 
and unbuffered solutiens; studies on series 
of infants and children, *15 

Lipoids: See Blood, fats and lipoids 

mechanism of production of acidosis in 
premature infants by protein milk, *637 

picture, factors influencing, in newborn; 
studies on sinus blood on first and third 
days, *860 

pressure, high; epidemic poliomyelitis in 
children; clinical study, with reference to 
symptoms and management of bulbar polio- 
encephalitis, *24 

pressure, high; use of continuous caudal 
analgesia for control of hypertension in 
acute nephritis, *291 

proteins; electrophoretic isoiation of circu- 
lating-anticoagulant, 244 

proteins ; influence of human serum albumin 
on edema in erythroblastosis fetalis, 240 

proteins; plasma protein studies on normal 
newborn and premature infants: plasma 
protein values for normal full term and 
normal premature infants: use of concen- 
trated normal human serum albumin in 
treatment of premature infants, *265 

proteins; use of normal serum gamma 


See Blood, proteins 
developmental 


globulin antibodies (human) concentrated . 


(immune serum globulin) in preventton 
and attenuation of measles, 104 

Prothrombin: See also Blood, coagulation 

prothrombin level in premature infants, 614 

prothrombin time in normal Sardinian 
children, 620 

Serum: See other subheads under Blood 

Sugar: See also Carbohydrates; Dextrose; 
Diabetes Mellitus; etc. 

Sugar; curves for capillary and venous gly- 
— in healthy and in sick children, 
6 


sugar; extractional hyperglycemic principle 
from urine of healthy children, 419 
titer of antistreptolysin O in human serum 
and spinal fluid, *65 
Transfusion: See also Anemia 
transfusibn; erythroblastosis fetalis treated 
by replacement transfusion via umbilical 
vein, 457 
Vessels: See Arteries; Capillaries; ete. 
voluntary breathholding: relation of maxi- 
mum time of breathholding to oxygen and 
carbon dioxide tensions of arterial blood, 
with note on its clinical and physiologic 
significance, 112 
Bodansky, 0.: Comparative absorption, excre- 
tion and storage of oily and aqueous 
preparations of vitamin A, 464 
Boisvert, P. L.: Familial epidemiology of 
—, influenzae, type B, infections, 


Boltjes, B. H.: Acute gastroenteritis in 
children’s summer camp due apparently to 
paracolon bacillus, 426 
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Bones: See also under names of bones 


Calcification: See Bones, growth 

eosinophilic granuloma of, *900 

fragility: familial cirrhosis of liver and 
osteoporosis, 247 

growth; lengths of femur and tibia; norms 
derived from  orthoroentgenograms of 
children from 5 years of age until epi- 
physial closure, *279 

“hypophosphatasia,” new 
anomaly, *822 

juvenile rheumatoid arthritis; study of 56 
cases with note on skeletal changes, 250 

osseous type of infantile scurvy, 613 

osteodystrophy in girl; unusual case, 421 

stimulation of growth in boys by sublingual 
testosterone therapy, *850 


developmental 


Book REVIEWs: 


Advances in Pediatrics; edited by S. Z. 
Levine, A. M. Butler, L. E. Holt Jr. and 
A. A. Weech, 481 

Bone Dystrophies: Systematic Review and 
Correlation; F. Y. Khoo, 255 

Child Care Questions and Answers: Chil- 
dren’s Welfare Federation of New York 
City, 774 


Child Health; edited by A. A. Moncrieff, 482 


Courage and Devotion Beyond Call of Duty, 
255 

Developmental Diagnosis; A. L. Gesell and 
Cc. S. Amatruda, 125 

Diseases of Children’s Eyes; J. H. Doggart, 
124 


Expectant Motherhood; N. J. Eastman, 776 

Fundamentals of Immunology; W. C. Boyd, 

Handbook of —_ Guidance; edited by 
E. Harms, 770 

Hospital Care in United States ; Commission 
on Hospital Care, 775 

How to Help Your Child Grow Up; A. Patri, 
768 

Iillustrative Electrocardiography ; J. Burn- 
stein and N. Bloom, 768 

Introduccién al estudio de la plasmoterapia ; 

M. Massons, 483 

Introduction to Personal Hygiene: L. B. 
Chenoweth, 124 

Kompendium der parasitischen Wirmer im 
Menschen; H. A. Kreis, 774 

Medicine in Changing Order, 124 

Memento de posologie et de therapeutique 
infantiles; Committee of Society of Pedi- 
atrics of Paris, 771 

Metabolic Brain Diseases and Their Treat- 
ment; G. T. Stockings, 771 

Nursing in Modern Society; M. E. Chayer, 
769 

Office Treatment of Eye; E. Selinger, 125 

Penicillin Therapy, Including Streptomycin, 
Tyrothricin and Other Antibiotic Therapy ; 
J. A. Kolmer, 777 

Physiology of Man in Desert; EK. F. Adolph 
and others, 767 

Plans for Institution for Treatment of 
Emotionally Disturbed Children, 255 

Principles and Practices of Medicine; H. A. 
Christian, 125 

Pulmonary Edema and Inflammation; C. K. 
Drinker, 776 

Rehabilitation of Speech (revised edition) : 

West, L. Kennedy and A. Carr, 774 

Rocky Mountain Conference on Infantile 
Paralysis, 254 

Sexual Behavior in Human Male: A. C. 
Kinsey, W. B. Pomeroy and C. D. Martin, 
ade 


Source Book of Orthopaedics; E. M. Bick, 
771 


Studies of “Free’’ Art Expression of Be- 
havior Problem Children and Adolescents 
as Means of Diagnosis and Therapy: M. 
Naumburg, 123 

Subdural Hematoma in Infants; J. F. 
Cassinelli and R, E. Tiscornia, 767 

Vitamin € en los nifios de Caracas; G. 
Tovar Escobar, 253 

Year Book of Pediatrics; edited by L A. 
Abt, 769 e 
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Boric Acid: See Boron Compounds 
Boron Compounds; fatal case of boric acid 
poisoning, *910 
Botulism in New Mexico; incidence over 10 
years, with report of 6 cases, *203 
Bouillaud’s Disease: See Rheumatic Fever 
Bourneville-Pringle’s Disease: See Sclerosis, 
tuberous 
Bowels: See Intestines 
Boyd, J. D.: Dental caries as modified by 
institutional life, 467 
Bradshaw, H. H.: Congenital atresia of small 
intestine in newborn; report of 2 cases, 
with review of successfully treated intrin- 
sic obstructions of small bowel, *214 
Brain: See also Cerebellum; Meninges; Ner- 
vous System; Pons Varolii; etc. 
abscess; complication of congenital heart 
disease (tetralogy of Fallot), 468 
atrophy; what types of epileptiform-like 
seizures are amenable to surgical treat- 
ment? surgical treatment of epilepsy due 
to atrophic cerebral lesions, *712 
causes and possibilities of prevention of 
cerebral damage to infants and children; 
president’s address, 426 
Diseases: See also Encephalitis; Mental 
Diseases; etc. 


diseases ; encephalopathies following prophy- 
lactic use of pertussis vaccine, 433 

diseases; symposium on _ encephalopathies, 
*712 


electroencephalogram in epilepsy, *726 
Inflammation: See Encephalitis 
Sclerosis: See Sclerosis 
tridione; its use in convulsive and related 
disorders, 249 
tumor, diagnosis in children, *721 
tumors of hemispheres, *724 
Breast, Feeding: See Infant Feeding; 
human 
Milk: See Infant Feeding; Milk, human 
Breathholding: See Respiration 
Brecht Feeder: See Infant Feeding 
Bright’s Disease: See Nephritis 
Bronchi, Diseases: See Bronchopneumonia 
Bronchial Glands: See Lymph Nodes 
Bronchopneumonia: See also Pneumonia 
complications of acute pyogenic meningi- 
tides, *741 
in — pathogenesis and prevention 
of, 406 
urinary excretion of nicotinic acid in healthy 
and sick children, 613 
Buckley, R. W.: Dysostosis of skull, face 
and extremities (acrocephalosyndactyly), 
*688 i 
Buffers; blood levels of penicillin with oral 
use of buffered and unbuffered solutions ; 
studies on series of infants and children, 
*15 
Bunnell-Paul Test: 
fectious 
Butler, A. M.: Persistent infectious diarrhea 
of infants, 450 
Buttocks; injury of penis, scrotum and but- 
tocks of newborn resulting in gangrene, 
*85 
Byers, R. K.: Encephalopathies following 
prophylactic use of pertussis vaccine, 433 


Calcification: See Bones, growth; Kidneys; 
Teeth; ete. ; 

Calcium and Calcium Compounds; effect of 
methyltestosterone on retention of calcium 
and nitrogen in growing boys, 440 

Calories: See Metabolism 

Cancer: See Sarcoma; and under names of 
organs and regions 

Capillaries; curves for capillary and venous 
glycemia in healthy and in sick children, 
612 

Carbohydrates: See also Dextrose; 
gen; Sucrose; etc. 

analysis of wartime reduction of dental 
caries in European children with regard 
/to observations in Norway, *792 

Metabolism: See Blood sugar; Dextrose; 
Diabetes Mellitus; Glycogen; etc. 


Milk, 


See Mononucleosis, In- 


Glyco- 
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Carbon Dioxide: See also Respiration 
voluntary breathholding; relation of maxi- 
mum time of breathholding to oxygen and 
carbon dioxide tensions of arterial blood, 
with note on its clinical and physiologic 
significance, 112 
Carbuncle, Renal: See Nephritis 
Cardiovascular Diseases: See Heart 
er System: See Arteries; Heart; 
etc. 
Caries, Dental: See Teeth 
Carpus: See Wrist 
Carriers: See Diphtheria 
Catabolism: See Metabolism 
Cataract, congenital, in sisters with congenital 
ectodermal dysplasia, 422 
Caudal Analgesia: See Anesthesia 
Celiac Disease; celiac syndrome, 114 
in uniovular twins, 624 
Cerebellum; cystic astrocytomas of cerebellar 
hemisphere, *723 
Cerebrospinal Fever: See Meningitis 
Cerebrospinal Fluid; allergic manifestations 
in central nervous system, *747 
titer of antistreptolysin O in human serum 
and spinal fluid, *65 
Cerebrum: See Brain 
Cevitamic Acid: See Ascorbic Acid 
Chauffard-Still Disease: See Arthritis, rheu- 
matoid 
Chemotherapy: See under names of diseases 
and chemotherapeutic agents, as Diph- 
theria; Meningitis; Penicillin; Pneu- 
monia; Poliomyelitis; Respiratory Tract; 
Sulfonamides; Tuberculosis; etc. 
Cheyne, V. D.: Dental caries as modified by 
institutional life, 467 
Child Welfare: See Infant Welfare 
Children: See Infants; Newborn 
Pediatrics; Schools; etc. 
Growth: See Growth 
Nervous and Mental Disabilities : 
vous and Mental Disabilities 
Nutrition: See Diet and Dietetics; Nutri- 
tion; Schools; ete. 
Chlorides in Blood: See Blood, chlorides 
Cholera, Infantile: See Diarrhea 
Cholecystitis: See under Gallbladder 
Cholesterol; effect of pituitary adrenotropic 
hormone on cholesterol and ascorbic acid 
— of adrenal of rat and guinea pig, 


Infants ; 


See Ner- 


d 
Chorea, pyridoxine in treatment of neurologic 
diseases in infants, 115 
Chute, A. L.: Survey of patients with juve- 
nile diabetes mellitus, *1 
Cirrhosis: See under Liver 
Coarctation: See Aorta 
Cobley, G.: Streptomycin in treatment of 
miliary tuberculosis; report of case, 430 
Cohlan, S8. : Blood levels of penicillin 
with oral use of buffered and unbuffered 
solutions ; studies on series of infants and 
children, *15 
Comparative absorption, excretion and stor- 
age of oily and aqueous preparations of 
vitamin A, 464 . 
Colds: See under Respiratory Tract 
Colic; delayed onset of ‘3 months’ ”’ colic in 
premature infants, *190 . 
Colitis; urinary excretion of nicotinic acid in 
healthy and sick children, 613 
Colon: See also Intestines 
dilatation ; Hirschsprung’s disease, 247 
ee: megacolon in newborn infants, 
ee: reversible form of megacolon, 
8 
Inflammation: See Colitis 
Colostrum: See also Infant Feeding 
determination of vitamin Be content of 
human blood, colostrum and milk, 613 
Coma: See under Blood, sugar; Diabetes 
Mellitus 
Communicable Diseases: See also Immunity; 
Measles; Meningitis; Syphilis; etc. 
convulsions and acute infections, *752 
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Complement Fixation: See Parotitis; Whoop- 
ing Cough 
Conjunctivitis, Granular: See Trachoma 
Constitution; predisposition to acute anterior 
poliomyelitis, 615 
Contagious Diseases : 
eases 
Convalescent Serum: See Measles; 
monia; Scarlet Fever; etc. 
Convulsions: See also Epilepsy; etc. 
and acute infections, *752 
Cooley’s Anemia: See Anemia, erythroblastic 
Coriell, L. L.: Acute gastroenteritis in chil- 
dren’s summer camp due apparently to 
paracolon bacillus, 426 
Cornea, Inflammation: See Keratoconjunctiv- 
itis 
Pannus: See Trachoma 
Coronary Vessels; cardiac aneurysm in child 
7 years of age, *92 
Correction in report of meeting of American 
* Academy of Pediatrics, held Feb. 24 to 
Child. 74: 357 


See Communicable Dis- 


Pneu- 


27, 1947 (Am. J. Dis. 
[Sept.] 1947), 101 
Corynebacteria: See under Diphtheria 

Craniopharyngioma, *724 
in children, 246 
Cranium; craniopharyngiomas in children, 
246 
dysostosis of skull, face and extremities 
(acrocephalosyndactyly), *688 
Steeple Skull: See Acrocephaly 
Crawford, R. P.: Incidence of sicklemia in 
newborn Negro infant, *842 
Creatine and Creatinine ; influence of hormones 
on creatine-creatinine metabolism of chil- 
dren, 627 
Croup, Diphtheritic: See Diphtheria, laryngeal 
Crouzon’s Disease: See under Cranium 
Crying; prognosis of whimpering in babies, 


117 

Cushing Disease; pituitary basophilism (Cush- 
ing), 621 

Cutis Elastica: See Skin, abnormalities 

Cysts: See under names of organs and regions, 
as Pancreas; ete. 


Danciger, J. A.: Para-aminobenzoic acid in 
treatment of Rocky Mountain spotted fever, 
*493 

Dancis, J.: Congenital diabetes insipidus re- 
sistant to treatment with pitressin, *316 

Danlos-Ehlers Syndrome: See Joints; Skin, 
abnormalities . 

Darrow, D. C.: Disturbances in body water 
or electrolyte in dehydration of diarrhea, 

4 : 


d 

Davis, H. J.: Acute gastroenteritis in chil- 
dren’s summer camp due apparently to 
paracolon bacillus, 426 

Davison, W. Lye poisoning in children, 
*135 


Deafness: See also Otitis Media 
complications of acute pyogenic meningi- 
tides, *741 
Deamer, W. C.: Stimulation of growth in boys 
by sublingual testosterone therapy, *850 
Death and granulocytopenia following use of 
trimethadione, *582 
Rate: See Vital Statistics 
Debré, R.: Toxic effects of overdosage of 
vitamin D in children, *787 
Defectives: See Feeblemindedness ; 
and Mental Disabilities; etc. 
Deficiency Diseases: See Diet and Dietetics; 
Nutrition; Vitamins; etc.; and under 
names of various diseases, as Scurvy ; etc. 
Deformities: See Abnormalities and Deformi- 
ties; and under names of organs and 
regions 
Deglutition, disorders; dysphagia due _ to 
causes other than malignant disease, 113 
Dehydration ; congenital diabetes insipidus re- 
sistant to treatment with pitressin, *316 
disturbances in body water and electrolyte 
in dehydration cf diarrhea, 447 
DeMarsh, Q. B.: Factors influencing blood 
picture of newborn ; studies on sinus blood 
on first and third days, *860 
Dentin: See Teeth 
Dentition: See Teeth 


Nervous 
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See Ticks 
See Skin, abnormalities 
Systemic aleukemic reticu- 


Dermacentor : 
Dermatorrhexis : 
DeSanctis, A. G.: 


loendotheliosis (Letterer-Siwe disease), 
*376 


Desensitization : 

Dextrose: See also Blood, 
hydrates 

galactose and glucose contents of blood 
determined by galactose tolerance test, 110 

Diabetes Insipidus, congenital, resistant to 
treatment with pitressin, *316 

Diabetes Mellitus: See also Blood, sugar 

and pregnancy; its effect on fetus, infant 
and child, 472 

infantile; 3. cases in successive siblings, 
2 with onset at 3 months of age and 1 
at 9 days of age, 461 

influence of diethylstilbestrol on alloxan 
diabetes paired feeding experiments, 250 

juvenile, survey of patients with, *1 

urinary secretion of acetone bodies in dia- 
betic ketosis, 626 

Diamond, L. K.: 
treated by replacement 
umbilical vein, 457 

Myocarditis and pericarditis 
coccic infections, *660 

Diarrhea; control by tomato pomace, 246 

disturbances in body water and electrolyte 
in dehydration of, 447 

enteritis due to Trichomonas in children, 106 

epidemic, of newborn; treatment, 240 

of virus origin in sucklings, 247 

persistent infectious, of infants, 450 

Diathermy: See under names of diseases, 
organs and regions 

Diathesis, Hemorrhagic: See 
Scurvy; etc. 

Dick Test: See Scarlet Fever 

Dickson, R. W.: Congenital heart block in 
infant with associated multiple congenital 
cardiac malformations, *81 

Diet and Dietetics: See also Nutrition; Vita- 
mins; and under names of foods, as Fat; 
Milk; etc. 

analysis of wartime reduction of dental 
caries in European children with regard to 
observations in Norway, *792 

Diethylstilbestrol: See Estrogens 

Digestive System: See Intestines; 
Stomach; ete. 

Diphtheria ; bacteriologic study of normal and 
of pathologic throats of children with 
reference to Léffler’s bacillus, 112 

bronchopneumonia in; pathogenesis and pre- 
vention, 406 

determination of immunity in mothers and 
their infants, 616 

during first year of life, 616 

ag and importance of adrenal lesions 
n, 105 

laryngeal, penicillin in, 105 

treatment of chronic faucial diphtheria by 
tonsillectomy, 104 

treatment of diphtheritic toxemia and of 
postdiphtheritic paralysis with vitamin E 
(tocopherol), 105 

Diplegia: See Paralysis 

Directory of pediatric societies, 126, 256, 484, 
628, 778, 916 

Disease: See Constitution; Medicine; Public 
Health; etc. 

Disinfection and Disinfectants: See Germicides 

Dislocations: See under names of joints, as 
Hip; ete. 

Diuresis and Diuretics: See also Diabetes 
Insipidus; Kidneys; ete. 

congenital diabetes insipidus resistant to 
treatment with pitressin, *316 

Dropsy: See also Edema; Erythroblastosis, 
Fetal; Hydrocephalus; etc. 

Fetal: See Erythroblastosis, Fetal 
hyperlipemia following intravenous infusion 
of hypertonic solution of sucrose, *68 

Duane Syndrome: See Eyes, movements 

Ductus Arteriosus: See also Heart, abnormal- 
ities 

ligation of, 109 
patent, and its surgical treatment, 109 


See Anaphylaxis and Allergy 
sugar; Carbo- 


Erythroblastosis _ fetalis 
transfusion via 


in meningo- 


Hemophilia ; 


Pancreas ; 
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Duodenum, foreign body causing urinary 
disturbance, 246 
_ Dust, tests of infectivity with Oxyuris, 243 
Dwarfism, pituitary, 117 
Dysentery: See Diarrhea 
Dyskinesia: See Movements 
Dysostosis: See Cranium 
Multiplex: See Lipochondrodystrophy 
Dysphagia: See Deglutition, disorders 
Dyspnea, produced by right-sided aortic arch, 
62 
Dystrophy : 
Dysvitaminosis : 


See Lipochondrodystrophy 
See under Vitamins 


See also Deafness; etc. 
See under Meningitis; 


Ear: 
Diseases : 
Media 
middle, as site of inoculation in tuberculosis, 
621 
Eberthella : 
Ectodermal 
sisters with 
plasia, 422 
congenital, with ectodermal 
of avitaminosis, 121 
Ectodermosis Erosiva Pluriorificial : 
thema multiforme 
Edema; influence of human serum albumin 
on edema in erythroblastosis fetalis, 240 
psychologic management of children with 
glomerular nephritis, *540 
Education and Training: See Schools 
Ehlers-Danlos Syndrome: See Joints; 
abnormalities 
Electrocardiogram : 
Electrocoagulation : 
ings 
Electroencephalography: See under Brain 
Electrolytes: See also Blood, chemistry 
disturbances in body water and electrolyte 
in dehydration of diarrhea, 447 
mechanism of production of acidosis in 
premature infants by protein milk, *637 
Electrophoresis; electrophoretic isolation of 
circulating anticoagulant, 244 
Elementary Schools: See Schools 
Embryology: See Fetus; and under names of 
special organs and structures 
Emesis: See Vomiting 
Empyema ; diagnosis and management of severe 
infections in infants and children; review 
of experiences since introduction of sul- 
fonamide therapy; staphylococcal empy- 
ema; importance of pyopneumothorax as 
complication, 242 
Encephalitis: epidemic poliomyelitis in chil- 
dren; clinical study, with reference to 
symptoms and management of bulbar 
polioencephalitis, *24 
hemorrhagic, with mental sequelae, 416 
St. Louis, epidemiology of, 438 
Endocarditis, complications of acute pyogenic 
meningitides, *741 
Rheumatic: See under Rheumatic Fever 
Endocardium: See Endocarditis; Heart 
Endocrine Glands: See Hormones; Metabol- 
ism; and under names of glands 
Endocrine Therapy: See under names of 
glands and hormones 
Energy Exchange: See Metabolism 
Enteritis : See under Colitis; 
Gastrointestinal Tract; Intestines, 
eases; ete. 
Enterobiasis: See Oxyuriasis 
Eosinophils; eosinophilic granuloma of bone, 
*900 


Otitis 


See Typhoid 

Defect; congenital cataracts in 
congenital ectodermal dys- 
manifestations 


See Ery- 


Skin, 


See under Heart 
See under specific head- 


Diarrhea ; 
dis- 


Ependymoma and medulloblastomas of fourth 


ventricle, *723 
Epidermis: See Skin 
Epidermolysis bullosa hereditaria, 119 
Epididymitis, tuberculous, pathogenesis of, 249 
Epilepsy: See also Convulsions; Sclerosis, 
tuberous 
electroencephalogram in, *726 
granulocytopenia and death following use of 
trimethadione, *582 
idiopathic, treatment; introduction 
drug, ‘“‘thyphentoin,” *734 
tridione; its use in convulsive and related 
disorders, 249 


of new 
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Epilepsy—Continued 
what types of epileptiform-like seizures are 
amenable to surgical treatment’? surgical 
treatment of epilepsy due to atrophic 
cerebral lesions, *712 
Epiloia: See Sclerosis, tuberous 
Epinephrine, Therapy: See Leishmaniasis 
Epiphyses ; lengths of femur and tibia; norms 
derived from  orthoroentgenograms' of 
children from 5 years of age until epi- 
physial closure, *279 
Epituberculosis: See Tuberculosis, pulmonary 
Equilibrium, Acid-Base: See Acid-Base Equi- 
librium 
Erickson, T. C.: What types of epileptiform- 
like seizures are amenable to surgical 
treatment? surgical treatment of epilepsy 
due to atrophic cerebral lesions, *712 
Erythema multiforme, severe (Stevens-Johnson 
syndrome) in childhood, *695 
nodosum; epidemic of erythema 
and measles in institution, 617 
Erythroblastosis, Fetal, influence of 
serum albumin on edema in, 240 
treated by replacement transfusion 
umbilical vein, 457 
Erythroblasts: See Anemia, 
Erythrocytes 
Erythrocytes: See also Anemia; Hemoglobin 
and Hemoglobin Compounds; etc. 
hereditary oval erythrocytosis, 110 
significance of thickness of, 110 
Erythrocytosis: See Erythrocytes 
Esophagus: See also Deglutition 
dystonia and dyskinesia in children, 414 
lye poisoning in children, *135 
Estrogens: See also Hormones 
estrogen inactivation and folic acid, 250 
influence of diethylstilbestrol on alloxan 
diabetes paired feeding experiments, 250 
Ether; action of ether and alcohol-benzene 
extracts from thymus in children with 
normal and pathologic metabolism of 
glycogen, 627 
Ethylstilbestrol : 
Exanthems: See 
and under 
diseases 
Exomphalos: See Hernia, umbilical 
Exophthalmos: See Goiter, exophthalmic 
Exsiccosis: See Dehydration 
Extrapyramidal Tract; pyridoxine in treatment 
of neurologic diseases in infants, 115 
Extremities: See also Legs; etc. 
dysostosis of skull, face and extremities 
(acrocephalosyndactyly), *688 
Paralysis: See Poliomyelitis 
Eyes: See also under names of special struc- 
tures and diseases 
—- of acute pyogenic meningitides, 
*741 


nodosum 
human 
via 


erythroblastic : 


See Estrogens 
Communicable Diseases ; 
names of exanthematous 


Diseases: See Cataract; Ophthalmia; Tra- 
choma ; ete. 

movements; congenital paralysis of external 
rectus muscle (Duane’s syndrome), 422 


Faber, H. K.: President’s address: Causes 
and possibilities of prevention of cerebral 
damage to infants and children, 426 

Face; dysostosis of skull, face and extremi- 
ties (acrocephalosyndactyly), *688 

Fallot’s Tetralogy: See Heart, abnormalities 

Farr, L. E.: Nephrotic crises, 441 

Fat, absorption; modification in children with 
administration of sodium’ glycerophos- 
phate, 612 

in Blood: See Blood, fats and lipoids 

Feces; comparative absorption, excretion and 
storage of oily and aqueous preparations 
of vitamin A, 464 

Feeblemindedness; dysostosis of skull, face 
and extremities (acrocephalosyndactyly), 


Feet: See Foot 

Fellowships in internal medicine and pedia- 
trics offered, 

Felty Syndrome: See Splenomegaly 

Femur: See also Hip 

lengths of femur and tibia; norms derived 

from orthoroentgenograms of children 
from 5 years of age until epiphysial 
closure, *279 
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Ferris, D. O.: 
buttocks of 
grene, *85 

Fetus: See also Pregnancy 

diabetes and pregnancy; its effect on fetus, 
infant and child, 472 

Injuries: See Newborn Infants 

Fever: See also Malaria; Typhoid; etc. 

Cerebrospinal: See Meningitis 

congenital diabetes insipidus resistant to 
treatment with pitressin, *316 

convulsions and acute infections, *752 

Enteric: See Salmonella 

Glandular: See Mononucleosis, Infectious 

pathogenesis of hyperpyretic type of malign 
syndrome in children, 617 

Rocky Mountain Spotted : 
Mountain Spotted Fever 

Fibrosis: See Pancreas 

Fingers and Toes; dysostosis of skull, face 
and extremities (acrocephalosyndactyly), 
*688 

Flett, J., 


Injury of penis, scrotum and 
newborn resulting in gan- 


See Rocky 


Jr.: Disturbances in body water 


and electrolyte in dehydration of diarrhea, 
447 


‘ 
Floors, Dust: See Dust 
Folic Acid: See Vitamins, B 
Food: See Diet and Dietetics; Nutrition; 
Vitamins; and under names of various 
foods, as Fat; Milk; Tomatoes; etc. 
Poisoning: See Botulism; Salmonella 
Foot: See also Fingers and Toes; etc. 
abnormalities, congenital, 102 
Foreign Bodies: See also under 
organs and regions 
in duodenum causing 
246 
Fox, M. J.: Recurrent poliomyelitis, *395 
Fraser, L. E.: Para-aminobenzoic acid in 
treatment of Rocky Mountain spotted 
fever, *493 
Frey, W. B.: Value of routine roentgeno- 
grams of wrist in pediatric service, *671 
Friderichsen-Waterhouse Syndrome: See 
Adrenals, hemorrhage 
Fructosuria: See under Urine 
Fruits and Vegetables: See under names of 
fruits and vegetables 
Fund established for promotion of therapeu- 
tic investigation, 238 


names of 


urinary disturbance, 


Galactose and glucose contents of blood de- 
termined by galactose tolerance test, 110 
Gallbladder; intestinal perforation and rup- 
ture of gallbladder in children’ with 
typhoid, *832 
peritonitis caused by cholecystitis compli- 
cating typhoid in children; report of 2 
cases, 623 
Gamma Globulin: See Blood, proteins 
Ganglion: See Nervous System; Neurons 
Gangrene, injury of penis, scrotum and but- 
tocks of newborn resulting in, *85 
Gargoylism: See Lipochondrodystrophy 
Gastric Juice: See Stomach, secretion 
— See Diarrhea; Salmonella; 
etc. 
Gastrointestinal Tract: 
denum; Intestines ; 
Gee’s Disease: See Celiac Disease 
Genitals: See also Genitourinary § Tract; 
Urinary Tract; and under names of geni- 
tals, as Penis; ete. 
Genitourinary Tract: See also Urinary Tract; 
and under organs of genitourinary tract 
malignancy in children; report of case of 
sarcoma of vulva, 418 
Gentry, E. F.: Granulocytopenia and death 
following use of trimethadione, *582 
Rooting reflex in newborn infant; incidence 
and effeet on it of sleep, *528 
Germansky, G.: Eosinophilic granuloma of 
bone, *900 
Germicides ; bactericidal properties of salivary 
glands, 414 
Glands: See under names of glands, as 
Adrenais; Lymph Nodes; ete. 
Glandular Fever: See Mononucleosis, 
tious 
Glaser, K.: Semi-self-demand feeding sched- 
ule for prematurely born infants, *309 


See Colon; Duo- 


Stomach; ete. 


Infec- 
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*724 
Hemoglobin 


Glioma of brain stem, 
Globin: See 
Compounds 
Globulin, in Blood: 
Glomerulonephritis : 


and Hemoglobin 
See Blood, proteins 
See Nephritis, glomeru- 


Glucose: See Dextrose 
Glycemia: See Blood sugar 
Glycogen; action of ether and alcohol-benzene 
extracts from thymus in children with 
normal and pathologic metabolism of 
glycogen, 627 
Glycosuria: See Dextrose; Diabetes Mellitus 
Goettsch, E.: Streptomycin in treatment of 
miliary tuberculosis; report of case, 430 
Goiter: See also Thyroid 
exophthalmic; uptake of radioactive iodine 
by normal and by disordered thyroid 
gland in children, 440 
Goldbloom, Alton, made 
pediatrics, 101 
Gonococci, Infections: See under Gonorrhea 
Gonorrhea, penicillin in treatment of, 105 
Grant, R. S.: Fatal case of boric acid poison- 
ing, *910 
Granulocytopenia: agranulocytosis after treat- 
ment with salicyl-azo-sulfapyridine (‘‘sal- 
azopyrine’’), 621 
and death following use of trimethadione, 
*582 
Granuloma, eosinophilic, of bone, *900 
Graves’ Disease: See Goiter, exophthalmic 
Gravidity: See Pregnancy 
Green, W. T.: Lengths of femur and tibia; 
norms derived from orthoroentgenograms 
of children from 5 years of age until 
epiphysial closure, *279 
Grip: See Influenza 
Gross, R. E.: Compression of 
anomalous innominate 
for its relief, *570 . 
Surgical treatment for coarctation of aorta, 
467 
Grossman, A.: Mechanism of production 
of acidosis in premature infants by pro- 
tein milk, *637 
Growth: See also Diet and Dietetics; 
tion; ete. 
individual differences in physical changes 
associated with adolescence in girls, *329 
stimulation in boys by sublingual testos- 
terone therapy, *850 
Grulee, €. G., Jr.: Epidemic poliomyelitis 
in children; clinical study, with reference 
to symptoms and management of bulbar 
polioencephalitis, *24 
Guest, G. M.: Infantile diabetes mellitus; 
3 cases in successive siblings, 2 with 
onset at 3 months of age and 1 at 9 
days of age, 461 


full professor of 


trachea by 
artery; operation 


Nutri- 


Haemophilus Influenzae: See Influenza 
Pertussis: See Whooping Cough 
Hainsworth, W. C.: Accidental poisoning 
with naphazoline (‘‘privine’’) hydrochlo- 
ride, *76 
Hand, A.: Abscess of brain; 
of congenital heart disease 
Fallot), 468 
Hand: See Fingers and Toes 
Handicapped: See Feeblemindedness 
Hartman, M. E.: Hyperlipemia following in- 
travenous infusion of hypertonic solution 
of sucrose, *68 
Havard, E.: Pertussis 
test, *872 
Hay Fever: See Anaphylaxis and Allergy 
Head: See Cranium 
Health: See Public Health " 
Hearing: See Deafness 
Aids: See Deafness 
Heart: See also under names of various 
conditions, as Rheumatic Fever; etc. 
Abnormalities: See also Ductus Arteriosus ; 
etc. 
abnormalities; abscess of 
cation of congenital 
(tetralogy of Fallot), 468 
abnormalities; analysis of first 350 patients 
operated on for pulmonary stenosis or 
atresia, 468 


complication 
(tetralogy of 


agglutinogen skin 


brain ; 
heart 


compli- 
disease 
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Heart—Continued 

abnormalities; dyspnea produced by right- 
sided aortic arch, 620 

atresia of tricuspid valve with transposition 
of great vessels, *575 

block, congenital, in infant 
ciated multiple congenital 
formations, *81 

cardiac aneurysm in child 7 years of age, 
92 

Diseases : 
ditis ; 

Diseases, 
malities 

diseases ; use of continuous caudal analgesia 
for control of hypertension in acute 
nephritis, *291 

electrocardiographic study of 156 elementary 
school children, 412 

rate; preexcitation in childhood, 620 

Rheumatic Disturbances: See Rheumatic 
Fever 

Valves: See under names of valves 

Heat, Production: See Metabolism 

Heine-Medin Disease: See Poliomyelitis 

Hematology: See Blood 

Hemoglobin and Hemoglobin 
See also Anemia; Blood; 
ete. 

nutritional defects among children in Ver- 
mont, 611 

Hemolysis: See Erythroblastosis, Fetal ; 
Erythrocytes; Jaundice; Streptococci 

Hemophilia; electrophoretic isolation of cir- 
culating anticoagulant, 244 

Hemophilus: See Influenza; Whooping Cough 

Hemopoietic System, Diseases: See Anemia; 
Erythroblastosis, Fetal; etc. 

Hemorrhage: See Adrenals, hemorrhage ; 
Blood, coagulation; Encephalitis, hemor- 
rhagic ; Hemophilia; ete. 

Henderson, L. L.: Salmonella meningitis: 
report of 3 cases and review of 144 cases 
from literature, *351 

Hepatitis: See under Jaundice; Liver 

Hernia, umbilical, in children, 623 

Herpes simplex; complications § of 
pyogenic meningitides, *741 

Herter-Gee Disease: See Celiac Disease 

Heymann, W.: MHyperlipemia following in- 
travenous infusion of hypertonic solution 
of sucrose, *68 

Heys, F. M.: Epidemiology of St. 
encephalitis, 438 

Higgons, R. A.: Immunization of children 
with influenza virus vaccine, centrifugal 
type, *887 

Hightower, F.: Congenital atresia of small 
intestine in newborn; report of 2 cases, 
with. review of successfully treated in- 
trinsic obstructions of small bowel, *214 

Hill, L. Granulocytopenia and death 
following use of trimethadione, *582 

Hingson, R. Use of continuous caudal 
analgesia for control of hypertension in 
acute nephritis, *291 

Hip, congenital dislocation, 252 

Hirschsprung’s Disease: See Colon, dilatation 

Hoffman, W. S.: Mechanism of production of 
acidosis in premature infants by protein 
milk, *637 

Hormones: See also under names of organs 

Adrenotropic: See Pituitary Body; Pitui- 
tary. Preparations 

Androgenic: See Androgens 

Estrogenic: See Estrogens 

opotherapy in infancy, 626 

Hospitals; control of air-borne infections in 
nursery for young infants, *193 

House Dust: See Dust 

Howard, J. E.: Atresia of tricuspid valve 
with transposition of great vessels, *575 

Severe erythema multiforme (Stevens-John- 
son syndrome) in childhood, *695 

Hoyne, A. L.: Complication of acute pyo- 
genic meningitides, *741 

Hughes, J. G.: Use of continuous caudal 
analgesia for control of hypertension in 
acute nephritis, *291 

Humerus; osseous type of infantile scurvy, 
613 


with 
cardiac 


asso- 
mal- 


Endocarditis ; Myocar- 
etc. 


See Heart, 


See also 
Pericarditis ; 


Congenital : abnor- 


Compounds : 
Erythrocytes ; 


acute 


Louis 
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Hurler’s Syndrome: See  Lipochondrodys- 
trophy 
Hyde, G. M.: Immunization of children with 
influenza virus vaccine, centrifugal type, 
*897 ‘ 
Hydrocephalus; complications of acute pyo- 
genic meningitides, *741 
treatment of unusual subdural 
(external hydrocephalus), 624 
Hydrogen Ion Concentration: See also Acid- 
Base Equilibrium; Acidosis; Buffers; etc. 
determination of phosphatase activity in 
serum, 110 
Hydroma: See Hydrocephalus 
Hydrops: See Dropsy 
Hydrotherapy: See under Baths; ete. 
Hyperelasticity: See Skin, abnormalities 
Hyperergy: See Anaphylaxis and Allergy 
Hyperglycemia: See Blood, sugar; Diabetes 
Mellitus 
Hyperlipemia: See 
Hyperproteinemia: See Blood, proteins 
Hyperpyrexia: See Fever 
Hypertelorism (Greig) ; 2 cases, 614 
Hypertension: See Blood pressure, 
Hyperthermia: See Fever 
Hyperthyroidism: See under Gciter 
Hypertrophy: See under names of 
and regions, as Pylorus; etc. 
Hypochloremia: See Blood, chlorides 
Hypoglycemia: See Blood, sugar; 
Mellitus 
Hypoprothrombinemia : 
bin 
Hypophysis: 


hydroma 


Blood, fats and lipoids 


high 
organs 


Diabetes 
See Blood, prothrom- 
See Pituitary Body 


Jaundice 
Feeblemindedness 
See Lipochondrodystrophy 
See Mongolism 
Idiosyncrasy: See Anaphylaxis and Allergy 
Igersheimer, W. W.: Progressive  lipodys- 
trophy; etiologic aspects and report of 
case, *206 
Titer of antistreptolysin O in human serum 
and cerebrospinal fluid, *65 
Ileus: See Intestines 
Ilium; diagnosis and management of severe 
infections in infants and children; review 
of experiences since introduction of sul- 
fonamide therapy; acute iliac lympha- 
denitis, 243 
Illinois State Training School for Boys, psy- 
chiatry in, 417 
Imbecility: See Feeblemindedness 
Immunity: See also under Anaphylaxis and 
Allergy; Antigens:and Antibodies; Diph- 
theria; Parotitis; etc. 
importance of immunologic reactions in 
examination of children living with lepers, 
107 
Impetigo; evaluation of certain preparations 
for care of skin of newborn infants, *385 
Inanition: See Nutrition 
Infant Feeding: See also Diet and Dietetics; 
Nutrition; Vitamins; and under names 
of various foods, as Milk; ete. 
human serum as additional food for pre- 
mature infants, 614 
modification of Brecht feeder, 425 
rooting reflex in newborn infant; incidence 
and effect on it of sleep, *528 
semi-self-demand feeding schedule for pre- 
maturely born infants, *309 
urinary excretion of nicotinic 
healthy and sick children, 613 
Infant Mortality: See Newborn 
Premature Infants; Stillbirths 
Infant Welfare; management of premature 
infants in United States, 102 
Infantile Paralysis: See Poliomyelitis 
Infantilism, Intestinal: See Celiac Disease 
Splenic: See Splenomegaly 
Infants: See also Infant Feeding; Infant 
Welfare; Newborn Infants; Pediatrics; 
Premature Infants; etc. 
diabetes and pregnancy; its effect on fetus, 
infant and child, 472 
Diseases: See under 
diseases 
Growth: 


Icterus: See 
Idiocy: See 
Dysostotic : 
Mongolian : 


acid in 


Infants ; 


names of various 


See Growth 
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Infants—Continued 
Newborn: See Newborn Infants 
prognosis of whimpering in babies, 117 
Infection: See also Immunity; and under 
names of bacteria, organs and regions, 
as Staphylococci; Streptococci; etc. 
acute, and convulsions, *752 
focal; acute infectious urticaria, 119 
Infectious Diseases: See Communicable Dis- 
eases; Diphtheria; Infection; Pneumo- 
cocci; Typhoid; etc. 
Influenza; familial epidemiology of Hemo- 
philus influenzae, type B, infections, 427 
immunization of children with influenza 
virus vaccine, centrifugal type, *887 
influenzal meningitis; report of 3 cases 
treated with streptomycin and sulfadia- 
zine, 248 
mode of action of streptomycin on type B 
Hemophilus influenzae, 428 
streptomycin in treatment of 
meningitis, 248 
‘Infusions: See Blood transfusion; Injections 
Inguinal Glands: See Lymph Nodes 
Injections: See also Blood, transfusion; etc. 
hyperlipemia following intravenous infus- 
ion of hypertonic solution of sucrose, 
*68 
intrathecal; complications of acute pyogenic 
meningitides, *741 
Injuries : See under Newborn Infants; 
Trauma; and under names of organs and 
regions 
Insensible Perspiration: See Metabolism 
(Institutions: See also Feeblemindedness ; 
Hospitals; Schools; etc. 
dental caries as modified by 
life, 467 
epidemic of erythema nodosum and measles 
in, 617 
Instruments; penicillin spray by bulb ato- 
mizer in respiratory infections, 111 
Insulin: See Diabetes Mellitus; Pancreas 
Internships; residency in pediatrics at Uni- 
versity of Arkansas Hospital, 402 
Intestines: See also Colon; Duodenum 
atresia, 624 
congenital 


influenzal 


institutional 


intestine in 
with a 
intrinsic 


atresia of small 
newborn; report of 2 cases, 
review of successfully treated 
obstructions of small bowel, *214 
functional obstruction on congenital neuro- 
genic basis in infancy, *40 
parasites; frequency in children, 625 
perforation, and rupture of gallbladder in 
children with typhoid, *832 
{ntoxication: See Toxemia 
Intravenous Injections: See Injections 
Intubation: See Larynx 
Iodine, Radioactive: See Radioactivity 
Islands of Langerhans: See Pancreas 
Ivy, A. C.: Ten public health aspects of 
BCG vaccination, 761 
Von Jaksch’s Anemia: See Anemia, erythro- 
blastic 
Janeway, C. A.: 


Treatment of patients with 
fibrosis of pancreas, 470 


Janssen, T. A. E.: Large solitary pancreatic 
cyst and other developmental errors in 
premature infant, *587 

Jaundice: See also Erythroblastosis, Fetal 

icteric complications of acute infections of 
respiratory tract, 113 

Jejunum: See Intestines 

Jenkins, M.: Incidence of sicklemia in new- 
born Negro infant, *842 

Johnson-Stevens Disease: See 
multiforme 

Johnston, J. A.: Effect of methyltestosterone 
on retention of calcium and nitrogen in 
growing boys, 440 

Joints: See also under names of individual 
joints, as Hip; ete. 

cutis elastica (dermatorrhexis, Ehlers-Dan- 
los syndrome), *702 
Diseases: See Arthritis; etc. 

Jones, J. P.: Congenital heart block in 
infant with associated multiple con- 
genital cardiac malformations, *81 

Journals: See Periodicals ° 


Erythema 
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Kahn Test: See Syphilis 
Kala-Azar: See Leishmaniasis 
Kaster, J. D.: Value of routine roentgeno- 
grams of wrist in pediatric service, *671 
Kenny Treatment: See Poliomyelitis 
Keratitis, Trachomatous: See Trachoma 
Keratoconjunctivitis, phlyctenular, observed 
in Gaffree and Guinle outpatient depart- 
ment in Santos, 118 
Kernicterus : See under 
Fetal; Jaundice 
Kernodle, G. W.: Lye poisoning in children, 
*135 
Ketonuria: See under Urine 
Ketosis: See Acidosis 
Kidneys: See also Urinary Tract 
absence; bilateral renal agenesis, 249 
Carbuncle: See Nephritis 
Diseases: See also Nephritis 
diseases ; nephrotic crises, 441 
hyperlipemia following intravenous infusion 
of hypertonic solution of sucrose, *68 
mechanism of production of acidosis in 
premature infants by protein milk, *637 
nephrocalcinosis associated with hyperchlo- 
remia, 617 
treatment of renal adenosarcoma (Wilms’s 
tumor), 625 
Koch’s Bacillus: See Tubercle Bacilli 
Kohn, S. E.: Recurrent poliomyelitis, *395 


Erythroblastosis, 


Labor: See Pregnancy; etc. 

Laboratories ; laboratory and technical aspects 
of BCG vaccination, 761 

Lactation: See Colostrum; Infant Feeding; 
Milk 

de Lange, C.: Large solitary pancreatic cyst 
and other developmental errors in pre- 
mature infant, *587 

Langerhans’ Islands: See under Pancreas 

Language, differential diagnosis of aphasia 
in children, 116 

Lapidus, P. W.: 
bone, *900 

Larynx, Diphtheria: See under Diphtheria 

evolution of intubation, 111 

Lawson, R. B.: Congenital atresia of small 
intestine in newborn; report of 2 cases, 
with review of successfully treated in- 
trinsic obstructions of small bowel, *214 

Lectureships, Benjamin Knox Rachford, 239 

Legs: See also Extremities; Foot 

lengths of femur and tibia; norms derived 
from orthoroentgenograms of children 
from 5 years of age until epiphysial 
closure, *279 

Leishmaniasis in Sardinia, 243 

infantile, visceral, in Fiesole, Italy; report 
of case, 616 

infantile visceral; treatment with epineph- 
rine and antimony, 106 

statistical and clinical reports on endemic 
of kala-azar in eastern Sicily from 1939 
to 1945, 106 

Leprosy ; importance of immunologic reactions 
in examination of children living with 
lepers, 107 ’ 

Leslie, S. H.: Congenital diabetes insipidus 
resistant to treatment with pitressin, *316 

Letterer-Siwe Disease: See Reticuloendo- 
thelial System 

Leukocytes: See under Blood; 
Lymphocytes; Mononucleosis, 
etc. 

Lewis, J. M.: Blood levels of penicillin 
with oral use of buffered and unbuffered 
solutions; studies on series of infants 
and children, *15 

Comparative absorption, excretion and 
storage of oily and aqueous preparations 
of vitamin A, 464 

Limbs: See Extremities; Legs 

Lindsay, S8S.: Gargoylism  (lipochondrodys- 
trophy); review of clinical observations 
in 18 cases, *595 

Lipemia: See Blood, fats and lipoids 

Lipochondrodystrophy; gargoylism, 103 

gargoylism; review of clinical observations 
in 18 cases, *595 


Zosinophilic granuloma of 


Eosinophils ; 
Infectious ; 
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See also Fat 
etiologic aspects and _ report 
*206 


Lipodystrophy : 
progressive ; 
of case, 
Lippman, R. management 
nephritis, 


Psychologic 
glomerular 


ae 
of children with 
*540 


Liver, diseases; epidemic in infants, 623 
er yah experimental epidemic hepatitis, 


er age typhoid hepatitis; report of case, 
525 


familial cirrhosis and osteoporosis, 247 
Glycogen: See Glycogen 
hepatitis with symptoms of 
liver in baby, 247 
influence of human serum albumin on edema 
in erythroblastosis fetalis, 240 
vitamin D metabolism; study of 2 cases 
of hepatic rickets, 612 
Léffier’s Bacillus: See Diphtheria 
Logan, G. B.: Injury of penis, scrotum and 
buttocks of newborn resulting in gangrene, 
*85 


cirrhosis of 


and certification of 


121 


Logopedics; training 
speech correctionists, 
Lotion 10 F and 10 FA: See Skin 
Lovejoy, G. 8S.: Use of continuous caudal 
analgesia for control of hypertension in 
acute nephritis, *291 
Lowe, C. U.: Myocarditis and pericarditis 
in meningococcic infections, *660 
Treatment of patients with fibrosis of pan- 
creas, 470 
Lozoya S., J.: Intestinal 
rupture of gallbladder in 
typhoid, *832 
Liickenschaidel: See under Cranium 
Lues: See Syphilis 
Lungs: See also Respiration; 
Tract; etc. 
analysis of first 350 patients operated on 
for pulmonary stenosis or atresia, 468 
congenital cystic disease of, 246 
Diseases: See also Tuberculosis, 
ary; etc. 
diseases; penicillin inhalation in pulmon- 
ary disease, 412 
Tuberculosis: See Tuberculosis, pulmonary 
Lye poisoning in children, *135 
Lymph Nodes: See also Mononucleosis, 
fectious 
diagnosis and management of severe in- 
fections in infants and children; review 
of experiences since introduction of 
sulfonamide therapy; acute iliac lympha- 
denitis, 243 
Lymphadenitis: See Lymph Nodes 
Lymphatic System: See Lymph Nodes 
Lymphocytes, count; thymogenic lymphocyto- 
sis in children caused by. short wave 
irradiation, 117 
Lymphocytosis: See Lymphocytes, count 
Lynn, H. D.: Use of continuous caudal 
analgesia for control of hypertension in 
acute nephritis, *291 
Lyttle, J. D.: Streptomycin in treatment of 
miliary tuberculosis; report of case, 430 


McCune, D. J.: Uptake of radioactive iodine 
by normal and by disordered thyroid 
gland in children, 440 

McMurray, L. G.: Plasma protein studies on 
normal newborn and premature infants; 
plasma protein values for normal full 
term and normal premature infants; use 
of concentrated normal human serum 
albumin in treatment of premature in- 
fants, *265 

Macrogenitosomia : 

Madden, W. J.: 
*395 

Malaria; 10 years of spraying houses [with 
pyrethrum solutions] against malaria, 244 

Malformations: See Abnormalities and De- 
formities; and under names of organs 
and regions 

Malnutrition: See under Nutrition 

Mann, C. H.: Immunization of children with 
— virus vaccine, centrifugal type, 
*88 


perforation and 
children with 


Respiratory 


pulmon- 


In- 


See Puberty, precocious 
Recurrent poliomyelitis, 


VOLUME 75 


Mantoux Reaction: See Tuberculosis 
Maternity: See Pregnancy 
May, C. D.: Treatment of patients with 
fibrosis of pancreas, 470 
Measles, epidemic of erythema nodosum and 
measles in institution, 617 
use of normal serum gamma globulin anti- 
bodies (human) concentrated (immune 
serum globulin) in prevention and at- 
tenuation of, 104 
Medical Societies: See Societies 
Medicine, internal; fellowships in internal 
medicine and pediatrics offered, 101 
practice, and child psychiatry, 417 
Medin-Heine Disease: See Poliomyelitis 
Mediterranean Anemia: See Anemia, erythro- 
blastic 
Medulloblastoma and ependymomas of fourth 
ventricle, *723 
Megacolon: See Colon, dilatation 
Meninges, treatment of unusual subdural 
hydroma (external hydrocephalus), 624 
tuberculosis; allergic nature of clinical 
forms of tuberculous meningitis, 617 
tuberculosis; increasing incidence of pul- 
monary tuberculosis in children in Glas- 
gow, 107 
Meningitis: See also Meningococci 
acute anterior poliomyelitis (Heine-Medin 
disease} during meningococcic meningitis 
preceded by physical trauma; report of 
2 cases, 615 
allergic manifestations in 
system, 
complications 
gitides, *74) 
influenzal; report of 3 cases treated with 
streptomycin and sulfadiazine, 248 
influenzal; streptomycin in treatment, 248 
meningococcemia ; bacteriology, serology and 
etiology, 242 
meningococcic; treatment in children with 
single intravenous dose of sodium sulfa- 
diazine, 404 
myocarditis and _ pericarditis in 
gococcic infections, *660 
salmonella; report of 3 cases and review 
of.144 cases from literature, *351 
serous, in early infancy, 625 
Tuberculous: See Meninges, tuberculosis 
two cases of Waterhouse-Friderichsen syn- 
drome in same family, 1 with recovery 
under penicillin therapy, 241 
Meningococci: See also Meningitis 
meningococcemia ; bacteriology, 
and etiology, 242 
myocarditis and _ pericarditis in 
gococcic infections, *660 
Mental Deficiency: See Feeblemindedness 
Mental Diseases: See also Feeblemindedness ; 
Nervous and Mental Disabilities; Psychi- 
atry; ete. 
hemorrhagic 
quelae, 416 
Metabolism: See also under specific head- 
ings, as Creatine and Creatinine; Gly- 
cogen; Nitrogen; etc. 
essential fructosuria in 2 siblings, *88 
Methyl Salicylate: See Salicyl Compounds 
Methyl Testosterone: See Androgens 
Midget: See Dwarfism 
Miliaria; evaluation of certain preparations 
for care of skin of newborn infants, *385 
Milk: See also Infant Feeding 
human; determination of vitamin Be con- 
tent of human blood, colostrum and milk, 
613 
mechanism of production of acidosis in 
premature infants by protein milk, *637 
Miller, A.: Epidemiology of St. Louis en- 
cephalitis, 438 
Miller, J. J., dJr.: 
skin test, *872 
Mind, Diseases: See Mental Diseases 
Moaning: See Crying 
Moeller-Barlow’s Disease: See Scurvy 
Moll, F.: Encephalopathies following prophy- 
lactic use of pertussis vaccine, 433 


central nervous 


of acute pyogenic menin- 


menin- 


serology 


menin- 


encephalitis with mental se- 


Pertussis agglutinogen 
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Mongolism ; variations in chemical composition 
of blood and of serum from cutaneous 
vesicles after drinking water; observa- 
tions on normal children and on chil- 
dren with endocrine dyscrasias, 619 

Mononucleosis, Infectious; serologic aspects 
with reference to use of agglutinin- 
absorption tests in diagnosis, 108 

Morbus Cushing: See Cushing Syndrome 

Mortality Statistics: See Newborn Infants; 
Vital Statistics; etc. 

Mosquitoes: See Malaria 

Mothers: See Pregnancy; etc. 

Mouth: See Stomatitis; etc. 

Movements: See also Eyes, movements 

esophageal dystonia and dyskinesia in 
children, 414 
Fetal: See Fetus 

Mumps: See Parotitis 

Murmurs: See under Heart 

Muscles, Glycogen: See Glycogen 

_Paralysis: See Paralysis 

Myenteric Plexus; functional intestinal ob- 
struction on congenital neurogenic basis 
in infancy, *40 

Myocarditis and pericarditis in meningococcic 
infections, *660 

Myocardium: See Heart; Myocarditis 

Myxedema ; variations in chemical composition 
of blood and of serum from cutaneous 
vesicles after drinking water; observa- 
tions on normal children and on children 
with endocrine dyscrasias, 619 


Nanism: See Dwarfism 
Narcosis: See Anesthesia 
Naphazoline ; accidental 


poisoning with 


naphazoline (‘‘privine’) hydrochloride, 
*76 


Nasopharynx; meningococcemia; bacteriology, 
serology and etiology, 242 
Nausea: See Vomiting 
Negroes; incidence of sicklemia in newborn 
Negro infant *842 
trachoma in West African Negroes, 422 
Nematodes: See Intestines, parasites; Oxy- 
uriasis; etc. 
Neoplasms: See Sarcoma; etc. 
Nephrectomy: See under Kidneys 
Nephritis: See also Kidneys, diseases; etc. 
acute, use of continuous caudal analgesia 
for control of hypertensicn in, *291 
glomerular, psychologic management of 
children with, *540 
nephrotic crises, 441 
Nephrosis: See Kidneys, diseases; Nephritis 
Nerves: See Nervous System; Paralysis 
Cell: See Neurons 
Nervous and Mental Disabilities: See also 
Encephalitis ; Feeblemindedness ; etc. 
psychologic management of children 
glomerular nephritis, *540 
Nervous System: See also Brain; Cerebel- 
lum; Nerves; Neurons; Reflex; etc. 
Diseases: See also Epilepsy; Mental Dis- 
eases; etc. 
diseases; allergic manifestations in central 
nervous system, *747 
functional intestinal obstruction on con- 
genital neurogenic basis in infancy, *40 
or ened studies on pantothenic acid, 


with 


tridione; its use in convulsive and related 

disorders, 249 

Neuhauser, E. B. D.: Compression of trachea 
by anomalous innominate artery; opera- 
tion for its relief, *570 

Neurohypophysis: See Pituitary Body 

Neurons; functional intestinal obstruction on 
alae neurogenic basis in infancy, 


Neuroses and Psychoneuroses: See Mental 
Diseases ; Nervous and Mental Disabilities 

Neutropenia: See Granulocytopenia 

Newborn Infants: See also under names of 
diseases, as Anemia; Gangrene; Impetigo; 
Jaundice ; Meningitis; Syphilis; etc. 

comparison of vitamin C in mothers and 

their newborn infants, 240 
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Newborn Infants—Continued 
congenital atresia of small intestine; re- 
port of 2 cases, with review of success- 
fully treated intrinsic obstructions of 
small bowel, *214 
congenital pneumonitis in, *544 
evaluation of certain preparations for care 
of skin of, *385 
factors influencing blood picture of; studies 
on sinus blood on first and third days, 
*860 
incidence of sicklemia in newborn Negro 
infant, *842 
injury of penis, scrotum and buttocks re- 
sulting in gangrene, *85 
megacolon in, 624 
plasma protein studies on normal newborn 
and premature infants; plasma protein 
values for normal full term and normal 
premature infants; use of concentrated 
normal human serum albumin in treat- 
ment of premature infants, *265 
poliomyelitis in mothers and their newborn 
infants, 615 
rooting reflex in: 
it of sleep, *528 
salmonella meningitis; report of 3 cases 
and review of 144 cases from literature, 
*351 
treatment of epidemic diarrhea of, 240 
vaccination with scarification method, 619 
Niacin: See Nicotinic Acid 
Nicotinic Acid: See also Vitamins, B 
urinary excretion of nicotinic 
healthy and sick children, 613 
Nielson, H. K.: Injury of penis, scrotum 
and buttocks of newborn resulting in 
gangrene, *85 
Nigg. C.: Immunization of children with 
influenza virus vaccine, centrifugal type, 
*887 
Nitrogen, effect of methyltestosterone on re- 
tention of calcium and nitrogen in grow- 
ing boys, 440 
Nodes: See Lymph Nodes; Rheumatic Fever 
Nomenclature, detection of mild types of 
Mediterranean (Cooley’s) anemia, *505 
statistical problems of stillbirth, 241 
Nose: See Nasopharynx; etc. 
Nucleus Pulposus: See Spine 
Nurseries: See Hospitals; Infant 
Institutions 
Nutrition: See also Diet and Dietetics; In- 
fant Feeding: Metabolism; Vitamins; etc. 
nutritional defects among children in Ver- 
mont, 611 


Obesity: See also Pituitary Body 
appetite and hunger in youngsters 
age 12, 611 


incidence and effect on 


acid in 


Welfare ; 


past 


OBITUARIES: 


Hamill, Samuel McClintock, 913 
Neff, Frank C., 608 


Obstetrics: See Hospitals; 
Oligophrenia: See Feeblemindedness 
O'Neill, J. F.: Congenital atresia of small 
intestine in newborn; report of 2 cases, 
with review of successfully treated in- 
trinsic obstructions of small bowel, *214 
Omphalocele: See Hernia, umbilical 
Ophthalmia, Egyptian: See Trachoma 
severe erythema multiforme (Stevens-John- 
son syndrome) in childhood, *695 
Opotherapy: See Hormones 
Oriental Sore: See Leishmaniasis 
Orthodontia: See under Teeth 
Orthopedics: See Poliomyelitis 
Ossification : See also Bones, 
Epiphyses; etc. 
index; value of routine roentgenograms of 
wrist in pediatric service, *671 
Osteogenesis: See Bones, growth 
Imperfecta: See Bones, fragility 
Osteoporosis: See Bones, fragility 
Osteopsathyrosis: See Bones, fragility 
Otitis Media; acidosis in acute suppurative 
otitis media in infants, 622 
bacteriologic studies in infants, 622 
in children at Kommunehospital of Copen- 
hagen, 622 


Pregnancy; etc. 


growth; 
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Oxycephaly: See Acrocephaly 

Oxygen: See also Respiration 
voluntary breathholding; relation of maxi- 
mum time of breathholding to oxygen 
and carbon dioxide tensions of arterial 
blood, with note on its clinical and 


physiologic significance, 112 
Oxyuriasis; tests of infectivity with Oxyuris, 
243 


Palsy: See Paralysis 
Pancreas, cystic fibrosis in twins, 113 
fibrosis, treatment of, 470 
large solitary cyst and other developmental 
errors in premature infant, *587 

Pannus: See Trachoma 

Panos, \.: Epidemic poliomyelitis in 
children; clinical study, with reference to 
symptoms and management of bulbar 
polioencephalitis, *24 

Pantothenic Acid: See Vitamins, B 

Paralysis: See also Poliomyelitis; etc. 

complications of acute pyogenic meningi- 
tides, *741 

Infantile: See Poliomyelitis 

tick, in children, 114 

treatment of diphtheritic toxemia and of 
postdiphtheritic paralysis with vitamin E 
(tocopherol), 105 

Parasites: See Intestines, parasites; and 
under names of parasitic diseases, as 
Oxyuriasis; ete. 

Parmelee, A. H.: Mechanism of production of 
acidosis in premature infants by protein 
milk, *637 

Parotitis ; mumps; technics of laboratory diag- 
nosis, tests for susceptibility, and experi- 
ments on specific prophylaxis, 242 

Pars Nervosa: See Pituitary Body 

Patch Test: See Anaphylaxis and Allergy 

Paul-Bunnell Test: See Mononucleosis, In- 
fectious 

Pediatric societies, directory of, 126, 256, 484, 
628, 778, 916 

Pediatrics: See also Hospitals; Newborn 
Infants; and under names of specific 
diseases 

fellowships in internal medicine and pedi- 
atrics offered, 101 

residency at University of Arkansas Hospi- 
tal, 402 

Pedvis, S.: Severe erythema multiforme (Ste- 
vens-Johnson syndrome) in childhood, *695 

Pemphigus, Congenital: See Epidermolysis 
bullosa 

Penicillin, blood levels with oral use of 
buffered and unbuffered solutions; studies 
on series of infants and children, *15 

inhalation in pulmonary disease, 412 

spray by bulb atomizer in respiratory infec- 
tions, 111 

Therapy: See also Diphtheria; Gonorrhea; 
Meningitis; etc. ' 

therapy, basis of, 12i 

Penis; injury of penis, scrotum and buttocks 
of newborn resulting in gangrene, *85 

Pericarditis and myocarditis in meningococcic 
infections, *660 

Rheumatic: See Rheumatic Fever 
tuberculous, 619 
Periodicals; medical journals requested, 402 
special volumes of Acta Paediatrica sched- 
uled, 402 

Peritonitis caused by cholecystitis complicating 
typhoid in children; report of 2 cases, 623 

Perlstein, M. A.: Electroencephalogram in 
epilepsy, *726 

Evaluation of certain preparations for care 
of skin of newborn infants, *385 

Persike, E. C.: Psychologic management of 
children with glomerular nephritis, *540 

Perspiration, Insensible: See Metabolism 

Pertussis: See Whooping Cough 

Peterman, M. G.: Treatment of idiopathic 
epilepsy ; introduction of new drug, “‘thy- 
phentoin,” *734 , 

Value of routine roentgenograms of wrist in 
pediatric service, *671 
Pfeiffer’s Bacillus: See Meningitis, influenzal 
Disease: See Mononucleosis, Infectious 
Phalanges: See Fingers and Toes 


VOLUME 75 


See Nasopharynx 
Phonation: See Speech 
Phonetics: See Speech 
Phosphatase; ‘“‘hypophosphatasia”’ ; new devel- 
opmental anomaly, *822 
in Blood: See Blood 
Phospholipids: See Blood, fats and lipoids 
Phthisis: See Tuberculosis, pulmonary 
Physicians: See Obituaries 
Pierce, P. P.: Delayed onset of ‘3 months 
colic in premature infants, *190 
Pinealoma, *725 
Pinworms: See Oxyuriasis 
Pirquet Test: See under Tuberculosis 
Pitressin: See Pituitary Preparations 
Pituitary Body, Diseases: See also Obesity ; 
etc. 
diseases; pituitary dwarfism, 117 
effect of pituitary adrenotropic hormone on 
cholesterol and ascorbic acid content of 
adrenal of rat and guinea pig, 250 
Pituitary Preparations; congenital diabetes 
insipidus resistant to treatment with pit- 
ressin, *316 
Plasma: See under Blood 
Plasmodium: See Malaria 
Plexus: See Myenteric Plexus 
Pneumococci: See also under Meningitis; 
Pneumonia 
bacteriologic 
infants, 622 
Pneumonia: See also Bronchopneumonia 
congenital pneumonitis in newborn infants, 
*544 
Pneumonitis : 
Poisons and Poisoning: 
substances, as Boron Compounds; 


Pharynx: 


studies of otitis media in 


See Pneumonia 
See under names of 
Lye; 


ete. 
Polioencephalitis: See Encephalitis 
Poliomyelitis, acute anterior (Heine-Medin 
disease) during meningococcic meningitis 
preceded by physical trauma; report of 
2 cases, 615 
acute anterior, predisposition to, 615 
epidemic, in children; clinical study, with 
reference to symptoms and management of 
bulbar polioencephalitis, *24 
hot baths in treatment of early infantile 
paralysis, 103 
in mothers and their newborn infants, 615 
recurrent, *395 
virus, attempts to infect 
with, *11 
Pollen: See Anaphylaxis and Allergy 
Polyarthritis: See Arthritis 
Polyuria: See Diabetes Insipidus 
Pomace: See Tomatoes 
Pons Varolii; pontine tumors in infancy, 417 
Pratt, E. L.: Disturbances in body water and 
Syner in dehydration of diarrhea, 
47 


Amoeba proteus 


7 
Pray, L. G.: Cutis elastica (dermatorrhexis, 
Ehlers-Danlos syndrome), *702 
Precocity: See Puberty 
Preexcitation in childhood, 
Pregnancy: See also Fetus 
and diabetes; its effect on fetus, infant and 
child, 472 
comparison of vitamin C in mothers and 
their newborn infants, 240 
determination of vitamin Be content of 
human blood, colostrum and milk, 613 
Multiple: See Twins 
multiple congenital malformations, 470 
poliomyelitis in mothers and their newborn 
infants, 615 
Premature Infants, behavior aspects of care of, 
240 


620 


delayed onset of ‘3 months’ ”’ colic in, *190 

human serum as additional food for, 614 

large sclitary pancreatic cyst and other 
developmental errors in, *587 

management in United States, 102 

mechanism of production of acidosis by 
protein milk, *637 

plasma protein studies on normal newborn 
and premature infants; plasma protein 
values for normal full term and normal 
premature infants; use of concentrated 
normal human serum albumin in treat- 
ment of premature infants, *265 
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Premature Infants—Continued 
prothrombin level in blood of, 614 
semi-self-demand feeding schedule for pre- 

maturely born infants, *309 

Prepuce: See Penis 

Prickly Heat: See Miliaria 

Pringle-Bourneville’s Disease: 

tuberous 

Privine: See Naphazoline 

Promin, Therapy: See Tuberculosis 

Proteins: See also Nitrogen; etc. 
in Blood: See Blood, proteins 
mechanism of production of acidosis in 

premature infants by protein milk, *637 

Prothrombin: See Blood, coagulation; Blood, 

prothrombin 

Protozoa: See Intestines, Leish- 

maniasis; Malaria; etc. 

Psychiatry: See also Mental Diseases ; 


See Sclerosis, 


parasites ; 


Psy- 


chology; etc. 

child, and practice of medicine, 417 

_in Illinois State Training School for Boys, 
417 


Psychology ; psychologic management of chil- 
dren with glomerular nephritis, *540 
Psychomotor Attacks: See Epilepsy 
Psychoses: See Mental Diseases; 
and Mental Disabilities; etc. 

Pubertas Praecox: See Puberty 
Puberty: See also Adolescence 
precocious; congenital adrenal cortical in- 
sufficiency associated with macrogenito- 
somia; follow-up and terminal report, 420 
Public Health, 10 aspects of BCG vaccination, 
761 
Puericulture: See Infant Welfare 
Puerperium: See Pregnancy 
Pulse: See Blood, pressure; Heart, rate 
Pupils; pupillotonia (syndrome of Adie) in 
imbecilie child, 423 
Putnam, T. J.: Diagnosis of brain tumor in 
children, *721 
Pyknoepilepsy: See Epilepsy 
Pylorus; characteristic difference in blood of 
infants with hypertrophic pyloric stenosis 
and of infants with habitual vomiting, 114 
pylorospasm and hypertrophic stenosis in 
infants, 414 
Pyopneumothorax, diagnosis and management 
of severe infections in infants and 
children; review of experiences since 
introduction of sulfonamide therapy; sta- 
phylococcal empyema; importance of pyo- 
pneumothorax as complication, 242 
Pyrethrum: See Malaria 
Pyrexia: See Fever 
Pyridoxine: See also Vitamins, B 
acrodynia f[erythredema polyneuropathy] 
pyridoxine, 252 
determination of vitamin Bs content of 
human blood, colostrum and milk, 613 
in treatment of neurologic diseases in in- 
fants, 115 


Quimby, E. H.: Uptake of radioactive iodine 
by normal and by disordered thyroid gland 
in children, 440 


Nervous 


Races: See Negroes; etc. 

Rachford, Benjamin Knox, Lectureships, 239 

Rachitis: See Rickets 

Radiations: See Roentgen Rays; 
names of various diseases 

Radioactivity ; uptake of radioactive iodine by 
normal and by disordered thyroid gland 
in children, 440 

Ramond-Still-Chauffard Disease: 
tis, rheumatoid 

Rathbun, J. C.: “Hypophosphatasia”’ ; 
developmental anomaly, *822 

Ratner, B.: Allergic manifestations in central 
nervous system, *747 

Reagin: See Anaphylaxis and Allergy 

Reflex; pupillotonia (syndrome of Adie) in 
imbecilic child, 423 

in newborn infant; incidence and effect on 

it of sleep, *528 

Reilly, W. A.: Gargoylism (lipochondrodys- 
trophy); review of clinical observations 
in 18 cases, *595 


and under 


See Arthri- 


new 
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Reproduction: See Pregnancy 
Research; fund established for promotion of 
therapeutic investigation, 238 
Residencies: See Internships 
Respiration: See also Dyspnea 
voluntary breathholding; relation of maxi- 
mum time of breathholding to oxygen and 
carbon dioxide tensions of arterial blood, 
with note on its clinical and physiologic 
significance, 112 
Respiratory Quotient: See Metabolism 
Respiratory Tract: See also Nasopharynx; etc. 
diseases; control of air-borne infections in 
nursery for young infants, *193 
diseases ; congenital pneumonitis in newborn 
infants, *544 
— complications of acute infections of, 


penicillin spray by bulb atomizer in respira- 
tory infections, 111 
viral infections of; 
prevention, 111 
Reticulocytes: See Anemia; Erythrocytes 
Reticuloendothelial System: See also Jaun- 
dice; Liver; Mononucleosis, Infectious ; 
Spleen; etc. 
nonlipid reticuloendotheliosis (acute crypto- 
genic aleukemic reticuloendotheliosis), 245 
Reticuloendothelial System, systemic aleuke- 
mic reticuloendotheliosis (Letterer-Siwe 
disease), *376 
Reticuloendotheliosis : 
System 
Reyersbach, G. C.: Persistent infectious diar- 
rhea of infants, 450 
Reynolds, E. L.: Individual differences in 
physical changes associated with adolesc- 
ence in girls, *329 
Rh Factor: See Blood transfusion 
Rheumatic Fever; laboratory and clinical cri- 
— of rheumatic carditis in children, 
244 


their treatment and 


See Reticuloendothelial 


Rheumatism: See Arthritis 
Acute Articular: See Rheumatic Fever 
Rhinopharynx: See Nasopharynx 
Richter, M. N.: Systemic aleukemic reticulo- 
endotheliosis (Letterer-Siwe disease), *376 
Rickets: See also Vitamins, D 
Celiac: See Celiac Disease 
Renal: See Dwarfism 
urinary excretion of nicotinic acid in healthy 
and sick children, 613 
vitamin D metabolism; study of 2 cases of 
hepatic rickets, 612 
vitamin D resistant rickets, 614 
Rickettsia : See Rocky Mountain Spotted Fever 
Robinson, A.: Atresia of tricuspid valve with 
transposition of great vessels, *575 
Rocky Mountain Spotted Fever, para-amino- 
benzoic acid in treatment, *493 
Roe, J. H.: Plasma protein studies on normal 
newborn and premature infants; plasma 
protein values for normal full term and 
normal premature infants; use of concen- 
trated normal human serum albumin in 
treatment of premature infants, *265 
Roentgen Rays; thymogenic lymphocytosis in 
—— caused by short wave irradiation, 


Roentgenograms; value of routine roentgeno- 
grams of wrist in pediatric service, *671 

Roentgenography : See Roentgen Rays; and un- 
der names of diseases, organs and regions 

Rooting Reflex: See Reflex 

Rosenblum, H.: Para-aminobenzoic acid in 
treatment of Rocky Mountain spotted fever, 
*493 

Rosenstern, E.: Control of air-borne infec- 
tions in nursery for young infants, *193 

Rosenthal, S. R. Laboratory and technical 
aspects of BCG vaccination, 761 

Roth, C.: Multiple congenital malformations, 
470 


Roundworms: See Oxyuriasis 

Rubeola: See Measles 

Ryan, M. L.: Pertussis agglutinogen skin test, 
*872 


Sagittal Sinus, factors influencing blood pic- 
ture of newborn; studies on sinus blood 
on first and third days, *860 
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Salicyl Compounds; methyl salicylate poison- 
ing in boy 2 years of age, 122 

Salicyl-Azo-Sulfapyridine [‘‘Salazopyrine’’] : 
See Sulfonamides 

wee 4 Glands, bactericidal properties of, 


Sialolithiasis with spontaneous discharge of 
concrement in girl 14 years of age, 623 
Salmonella; acute gastroenteritis in children’s 
summer camp due apparently to paracolon 
bacillus, 426 
anatum infection, 407 
meningitis; report of 3 cases and review of 
144 cases from literature, *351 
Sarcoma; malignancy of genitourinary tract 
in children; report of case of sarcoma of 
vulva, 418 
treatment of renal adenosarcoma (Wilms’s 
tumor), 625 
Sarcopticide: See Scabies 
Scabies; treatment in children with new 
sarcopticide [zyclophen], 251 
Scarlatina: See Scarlet Fever 
Scarlet Fever: See also Streptococci 
and tuberculosis, 618 
Schaeffer, M.: Attempts to infect Amoeba 
proteus with poliomyelitis virus, *11 
Schick Test: See Diphtheria 
Schools; electrocardiographic study of 156 
elementary school children, 412 
Sclerosis, tuberous (Bourneville-Pringle dis- 
ease), 624 
Scorbutus: See Scurvy 
Scott, R. B.: Incidence of sicklemia in new- 
born Negro infant, *842 
Scott, T. F. M.: Acute gastroenteritis in 
children’s summer camp due apparently to 
paracolon bacillus, 426 
Scrofula: See Tuberculosis 
Scrofuloderm: See Skin, tuberculosis 
Scrotum ; injury of penis, scrotum and buttocks 
of newborn resulting in gangrene, *85 
Scurvy: See also Ascorbic Acid 
infantile, osseous type, 613 
Seligmann, E.: Blood levels of penicillin with 
oral use of buffered and unbuffered solu- 
tions; studies on series of infants and 
children, *15 
Semantics: See Language 
Sensitization: See under Anaphylaxis and 
Allergy; Immunity; ete. 
Septum, Interventricular: See Heart 
Serum: See also Blood 
Convalescent: See Measles; 
Scarlet Fever; etc. 
human as additional food for premature 
infants, 614 
Hypersensitiveness : 
Allergy 
Sickness : 


Pneumonia ; 


See Anaphylaxis and 


See Anaphylaxis and Allergy 
Transfusion: See Blood, transfusion 
Sex, Hormones: See Hormones 
individual differences in physical changes 
associated with adolescence in girls, *329 
Precocious Development: See under Puberty 
Shock, Anaphylactic: See Anaphylaxis and 
Allergy 
relations of acute insufficiency of adrenal 
cortex and shock, 118 
Short Wave Irradiation: See Roentgen Rays 
Sialolithiasis: See Salivary Glands 
Sicklemia: See Anemia, sickle cell 
Sinus, Sagittal: See Sagittal Sinus 
Siwe-Letterer’s Disease: See under Reticulo- 
endothelial System 
Skeleton: See Bones 
Skin, Abnormalities: 
Defect 
abnormalities; cutis elastica (dermator- 
rhexis, Ehlers-Danlos syndrome), *702 
Blood Supply: See Capillaries 
diseases; systemic aleukemic reticuloendo- 
theliosis (Letterer-Siwe disease), *376 
diseases ; treatment of some common derma- 
toses of infancy and childhood, 252 
evaluation of certain preparations for care 
of skin of newborn infants (lotion 10F 
and 10FA), *385 ° 
tuberculosis, primary, 120 
Skull: See Cranium 


See also Ectodermal 
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Sleep; rooting reflex in newborn infant; 
incidence and effect on it of sleep, *528 
Sleeping Sickness: See Encephalitis 
Slobody, L. B.: Eosinophilic granuloma of 
bone, *900 
Smith, C. H.: Detection of mild types of 
Mediterranean (Cooley’s) anemia, *505 
Smith, } Epidemiology of St. Louis 
encephalitis, 438 
Societies; financial statement of Fifth Inter- 
national Pediatric Congress, 238 
foreign, directory of 126, 256, 484, 628, 
778, 916 
wom Centenary Congress of Pediatrics, 


international, directory of, 126, 256, 484, 
916 


oe directory of 131, 261, 490, 633, 784, 
922 


meeting of International Society of Hema- 
tology announced, 401 
national, directory of, 128, 258, 486, 630, 
918 


pediatric, directory of, 126, 256, 484, 628, 
778, 916 


sectional, directory of, 128, 258, 487, 631, 
781, 919 

state, directory of, 129, 259, 487, 631, 781, 
919 


Socrety TRANSACTIONS: 


American Pediatric Society, 426 
Chicago Pediatric Society, 472, 760 


Sodium Glycerophosphate: See under Acid 
Sognnaes, R. F.: Analysis of wartime reduc- 
tion of dental caries in European children 
with regard to observations in Norway, 
92 
Spasm: See Convulsions; Epilepsy; Pylorus; 
etc. 
Speech: See also Language 
defective, in children, 111 
training and certification of speech correc- 
tionists, 121 
Spinal Cord: See Meninges; Nervous System ; 
etc 


Spinal Fluid: See Cerebrospinal Fluid 
Spine; compression of vertebrae caused 
tetanus, 616 
nonspecific spondylitis, 251 
Spirochaeta Pallida: See Syphilis 
Spleen, Hypertrophy: See Splenomegaly 
significance of thickness of erythrocytes, 110 
Splenomegaly ; treatment of visceral infantile 
leishmaniasis with epinephrine and anti- 
mony, 106 
Spondylitis: See Spine 
Spotted Fever: See Rocky Mountain Spotted 
Fever 
Sprue, Nontropical: See Celiac Disease 
Staphylococci; diagnosis and management of 
severe infections in infants and children, 
review of experiences since introduction 
of sulfonamide therapy; staphylococcal 
empyema; importance of pyopneumo- 
thorax as complication, 242 
Status Epilepticus: See Epilepsy 
Steatorrhea: See Celiac Disease 
Steeple Skull: See Acrocephaly 
Stenosis: See Lungs; Pylorus; etc. 
Sterilization: See Germicides 
Stevens-Johnson Disease: See Erythema mul- 
tiforme 
Stilbestrol: See Estrogens 
Still’s Disease: See Arthritis, rheumatoid 
Stillbirths, statistical problems of, 241 
Stokes-Adams Disease: See Heart, block 
Stomach: See also Pylorus; etc. 
secretions; infantile form of pernicious 
(addisonian) anemia; report of leng term 
study of case, 143 
Stomatitis; diarrheas of virus origin in suck- 
lings, 247 
severe erythema multiforme (Stevens-John- 
son syndrome) in childhood, *695 
Stools: Sea Feces 
Streptococci: See also Scarlet Fever 
titer of antistreptolysin 0 in human serum 
and spinal fluid, *65 


by 
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Streptomycin; mode of action on type B 
Hemophilus influenzae, 428 
Therapy : See Meningitis ; Tuberculosis ; etc. 
Sudrez, Manuel, appointment of, 402 
Subdural Space: See Meninges 
Sucrose, hyperlipemia following intravenous 
infusion of hypertonic solution of, *68 
Sugars: See Carbohydrates; Dextrose; Su- 
crose; ete. 
in Blood: See Blood, sugar 
in Urine: See Diabetes Mellitus 
Sulfadiazine: See Meningitis 
Sulfonamides, agranulocytosis after treatment 
with salicyl-azo-sulfapyridine (‘‘salazopy- 
rine’), 621 
Therapy : See Meningitis; Tuberculosis ; etc. 
Suprarenals: See Adrenals 
Swallowing: See Deglutition 
Sweet, L. K.: Plasma protein studies on 
normal newborn and premature infants; 
plasma protein values for normal full 
term and normal premature infants; use 
of concentrated normal human serum 
albumin in treatment of premature in- 
fants, *265 
Symposium on encephalopathies, *712 
Syphilis: See also under names of organs 
and regions 
congenital, in second generation, 618 
Hereditary: See Syphilis, congenital 


Tachycardia: See Heart, rate 

Takacs, W. S.: Attempts to infect Amoeba 
proteus with poliomyelitis virus, *11 

Talbot, N. B.: Persistent infectious diarrhea 
of infants, 450 

Taussig, H. B.: Analysis of first 350 patients 
operated on for pulmonary stenosis cr 
atresia, 468 

Taylor, G.: Lye poisoning in children, *135 

Teeth; analysis of wartime reduction of den- 
tal caries in European children with re- 
gard to observations in Norway, *792 

dental caries as modified by institutional 
life. 467 
epidemiologic studies in dental caries; pat- 

tern of dental caries in Iowa City chil- 
dren, 424 

Temperature: See Fever; etc. 

‘Terminology: see Nomenclature 

Testes, Hormones: See Androgens 

Testosterone: See Androgens 

bes’ compression of vertebrae caused by, 
6 


Tetralogy of Fallot: 
Thaysen-Gee Disease : 
Thorax: See Heart; Lungs; etc. 
Throat: See also Larynx; Tonsils; etc. 
bacteriologic study of normal and of patho- 
logic throats of children with reference 
to Léffler’s bacillus, 112 
Thrombin: See Blood, coagulation 
Thumb: See Fingers and Toes 
Thymus; action of ether and alcohol-benzene 
extracts from thymus in children with 
normal and pathologic metabolism of 
glycogen, 627 
thymogenic lymphocytosis in children caused 
by short wave irradiation, 117 
Thyphentoin; treatment of idiopathic epilep- 
sy; introduction of new drug, “‘thyphen- 
toin,” *734 
Thyroid, Hypothyroidism: See Myxedema 
Diseases: See Goiter, exophthalmic 
uptake of radioactive iodine by normal and 
by disordered thyroid gland in children, 


See Heart, abnormalities 
See Celiac Disease 


4 

Tibia; lengths of femur and tibia; norms de- 
rived from orthoroentgenograms of chil- 
dren from 5 years of age until epiphysial 


closure, *279 
osseous type of infantile scurvy, 613 
Ticks: See also Rocky Mountain Spotted 
Fever 
tick paralysis in children, 114 
Tissue, Adipose: See Obesity 
Tocopherol: See Vitamins, E 
Toes: See Fingers and Toes 
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Tomatoes; control 
pomace, 246 
Tonsillectomy, treatment of 
diphtheria by, 104 

Tonsillitis: See Tonsils 
Tonsils; bacteriologic study of normal and of 
pathologic throats of children, with ref- 
erence to Léffler’s bacillus, 112 
Toomey, J. A.: Attempts to infect Amoeba 
proteus with poliomyelitis virus, *11 
Convulsions and acute infections, *752 
Tower Skull: See Acrocephaly 
Toxemia, treatment of diphtheritic toxemia 
and of postdiphtheritic paralysis with vit- 
amin E (tocopherol), 105 
Trachea, compression by anomalous innomi- 
nate artery; operation for its relief, *570 
Tracheobronchial Glands: See Lymph Nodes 
Trachoma in West African Negroes, 422 
Transfusion: See Blood, transfusion 
Trauma; acute anterior poliomyelitis (Heine- 
Medin disease) during meningococcic 
meningitis preceded by physical trauma; 
report of 2 cases, 615 
Trepenema: See Syphilis 
Trichomonas, enteritis due to Trichomonas in 
children, 106 
Tricuspid Valve, atresia with transposition of 
great vessels, *575 
Tridione: See Trimethadione 
Trimethadione, granulocytopenia and death 
following use of, *582 
tridione; its use in convulsive and related 
disorders, 249 
Trivette, D.: Essential fructosuria in 2 
lings, *88 
Trochanter: See Femur 
Tropical Medicine: See under names of trop- 
ical diseases, as Leishmaniasis; etc. 
Tubercle Bacilli: See also Tuberculosis ' 
differentiation of types with mediums of 
Petragnani, 409 
Tuberculin: See Tuberculosis 
Tuberculoma; pontine tumors in infancy, 417 
Tuberculosis: See also Tubercle Bacilli; and 
under names of organs, regions and dis- 
eases, as Epididymitis; Meninges; Peri- 
carditis; Skin; etc. 
and scarlet fever, 618 
BCG vaccination program in Chicago, 760 
chemotherapy with sulfone derivative, 108 
gigantic tuberculous cavity; report of case 
in infant, 618 
in children, *555 
laboratory and _ technical 
vaccination, 761 
middle ear as site of inoculation in, 621 
miliary streptomycin in treatment; report 
of case, 430 
negative reactions to tuberculin in tubercu- 
lous infections, 618 
pulmonary ; increasing incidence in children 
in Glasgow, 107 
ten public health aspects of BCG vaccina- 
tion, 761 
vaccination with scarification method, 619 
Tumors: See Astrocytoma; Craniopharyngi- 
oma; Ependymoma; Glioma; Granuloma ; 
Medulloblastoma ; Sarcoma ; Tuberculoma ; 
and under names of organs and regions, 
as Brain; Pons Varolii; etc. 
Twins, cystic fibrosis of pancreas in, 113 
uniovular, celiac diseases in, 62 
Typhoid hepatitis; report of case, 625 
intestinal perforation and rupture of gall- 
bladder in children with, *832 
peritonitis caused by cholecystitis compli- 
cating typhoid in children; report of 2 
cases, 623 


of diarrhea by tomato 


chronic faucial 


sib- 


aspect of BCG 


Ulcers: See under 
regions 

Umbilicus, Hernia: See Hernia, umbilical 

Urethra, inflammation; penicillin in treatment 
of childhood gonorrhea, 105 

Urethritis: See Urethra, inflammation 


names of organs and 
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Urinary Tract: See also Genitourinary Tract; 
Kidneys; ete. 
foreign body in duodenum causing urinary 
disturbance, 246 
Urine: See also Diuresis and Diuretics; and 
under names of diseases 
congenital diabetes insipidus resistant to 
treatment with pitressin, *316 
essential fructosuria in 2 siblings, *88 
extractional hyperglycemic principle from 
urine of healthy children, 419 
ketone bodies; urinary secretion of acetone 
bodies in diabetic ketosis, 626 
mechanism of production of acidosis in 
premature infants by protein milk, *637 
urinary excretion of nicotinic acid in 
healthy and sick children, 613 
Urticaria, acute infectious, 119 


Vaccines: See Whooping Cough 
Calmette-Guérin: See Tuberculosis 
Vaginitis: See Gonorrhea 
Varga, C.: Systemic aleukemic reticuloendo- 
theliosis (Letterer-Siwe disease), *376 
Vasomotor System: See Arteries; Blood 
pressure; Capillaries; Nervous System; 
Veins 
Veins, curves for capillary and venous gly- 
cemia in healthy and in sick children, 612 
erythroblastosis fetalis treated by replace- 
ment transfusion via umbilical vein, 457 
Venereal Diseases: See Gonorrhea; Syphilis 
Vertebrae: See Spine 
See Ear 
See also Influenza; 


Vestibular Apparatus: 
Viruses : 
etc. 
congenital pneumonitis in newborn infants, 
*544 


Poliomyelitis ; 


diarrheas of virus origin in sucklings, 247 
viral infections of respiratory tract; their 
treatment and prevention, 111 
Viscera; infantile visceral leishmaniasis in 
Fiesole, Italy; report of case, 616 
leishmaniasis in Sardinia, 243 
treatment of visceral infantile leishmaniasis 
with epinephrine and antimony, 106 
Vision: See Eyes; etc. 
Vital Statistics; statistical problems of still- 
birth, 241 
Vitamins: See also Ascorbic Acid; Nicotinic 
Acid; Pyridoxine 
A, comparative absorption, excretion and 
storage of oily and aqueous preparations 
of, 464 
A; multiple congenital malformations, 470 
B: See also Nicotinic Acid; Pyridoxine 
B; estrogen inactivation and folic acid, 250 
B; pharmacologic studies on pantothenic 
acid, 613 
See Pyridoxine 
C: See Ascorbic Acid 
congenital ectodermal defect with ectodermal 
manifestations of avitaminosis, 121 
D: See also Rickets 
D; familial cirrhosis of liver and osteoporo- 
sis, 247 
D metabolism; study of 2 cases of hepatic 
rickets, 612 
D; — a effects of overdosage in children, 


Deficiency: See Rickets; Scurvy; etc.; and 
under specific vitamins 

E: See also Pregnancy 

E; treatment of diphtheritic toxemia and of 
postdiphtheritic paralysis with vitamin E 
(tocopherol), 105 

K: See Blood, coagulatioa 
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Vivas-Salas, E.: Cardiac aneurysm in child 
7 years of age, *92 
Vomiting: characteristic difference in blood 
of infants with hypertrophic pyloric steno- 
sis and of infants with habitual vomiting, 
114 
Vulva; malignancy of genitourinary tract in 
children; report of case of sarcoma of 
vulva, 418 
Vulvovaginitis: See Gonorrhea 
Waldeyer Ring: See Tonsils 
War; analysis of wartime reduction of dental 
earies in European children with regard 
to observations in Norway, *792 
Warkany, J.: Multiple congenital malforma- 
tions, 
Wassermann Reaction: See Syphilis 
Water; attempts to infect Amoeba proteus 
with poliomyelitis virus, *11 
disturbances in body water and electrolyte 
in dehydration of diarrhea, 447 
Metabolism: See Dehydration; Diuresis and 
Diuretics; Edema 
variations in chemical composition of blood 
and of serum from cutaneous vesicles 
after drinking water; observations on 
normal children and on children with 
endocrine dyscrasias, 619 
Waterhouse-Friderichsen Syndrome: See 
Adrenals, hemorrhage ‘ 
Wegner, E. S.: Fatal case of boric acid 
poisoning, *910 
Weight: See also Obesity 
semi-self-demand feeding schedule for pre- 
maturely born infants, *309 
Weltmann Reaction: See Blood, coagulation 
Wernicke’s Disease: See Encephalitis, hemor- 
rhagic 
Wheal: See Urticaria 
Wheat Germ Oil: See Vitamins, E 
Whimpering: See Crying 
White, P.: Diabetes and pregnancy; its effect 
on fetus, infant and child, 472 
Whooping Cough; encephalopathies following 
prophylactic use of pertussis vaccine, 433 
immunization against, 241 
pertussis agglutinogen skin test, *872 
Willner, M. M.: Eosinophilic granuloma of 
bone, *900 
Wilms’s Tumor : 
Wilson, J. G.: 
tions, 470 
Wilson, J. L.: Functional intestinal obstruc- 
tion on congenital neurogenic basis in 
infancy, *40 
Windle, W. F.: Factors influencing blood 
picture of newborn; studies on sinus 
blood on first and third days, *860 
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